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PREFACE TO SIXTH EDITION. 



In revising ** The Essentials of Anatomy " the general 
outline and arrangement of the former editions have been 
preserved, some new matter has been added, a few small cuts 
have been discarded or replaced by larger ones, descriptiops 
and statements have been corrected to accord with recent 
works, and many small words have been inserted, adding to 
the clearness of description. The revision has been made 
with a desire to promote the aims of the book as set forth 
by the author in his preface to the first edition. 

Fred J. Brockway. 



PREFACE TO FIRST EDITION. 



The author has endeavored in this little book to embody 
only those facts which have appeared to him to be really the 
" essentials of anatomy ; " not that he considers it likely that 
the student will master every minute detail therein contained, 
but he believes that the knowledge gained by a study of this 
work will enable the future practitioner, during the remainder 
of his professional life, to recall such general impressions as 
will render intelligible current medical literature, or even the 
more elaborate monographs, and will at once suggest where to 
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12 PREFACE. 

consult his anatomical text-books for such terms or facts as 
may have become indistinct through lapse of time. 

While this book cannot replace the larger anatomical works, 
sufficient descriptive matter has been introduced to enable the 
student to refresh his memory of the more numerous facts 
learnt in the lecture and dissecting room, or from his " Gray " 
or other text-book, differing in this respect from most of the 
works of its class, which are little more than a list of names, 
without any distinctive facts connected with them to aid the 
student in the difficult task of acquiring a knowledge of a 
branch of medical study almost solely dependent upon the 
unassisted powers of the memory. 

Conciseness, rather than elegance of diction, has been the 
aim, so that all words such as the articles " a," " an," " the/' 
have been omitted, except where absolutely necessary. 

Recognizing that a work of this kind should, as far as pos- 
sible, conform to that text-book most commonly used, the last 
edition of Gray's Anatomy has been chosen as the chief 
authority, although free use has been made of the works of 
Quain, Leidy, Bock, Allen, Morris On the Joints, Starr On 
Diseases of Children (dentition), Tomes Dental Anatomy, 
Potter, Frey, Holden, Politzer, H. Thompson, Astley Cooper 
On the Breast, and original work of one of the author's former 
students. 

The author would here acknowledge his obligations and 
return his thanks to Prof Joseph Leidy, of the University of 
Pennsylvania, for the kind permission to reproduce numerous 
cuts from the first edition of his AnMomy, and to Dr. F. M. 
Varrell for much valuable assistance in the correction of 
proof. 

Charles B. Nancrede, 
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Essentials of Human Anatomy. 



Give the derivation and meaning of the term anatomy. 

From two Greek words, dva, apart, and ri/ivecv, to cut, literally 
meafiing dissection ; but it is used to indicate the study of the 
physical structure of organized bodies. 

How is human anatomy divided ? 

Into two great divisions, viz.: 1. General or descriptive anat- 
omy, which deals with the separate parts of the human body. 
Histology is a part of general anatomy in which the structural 
elements are studied, usually with the aid of a microscope. 2. 
Surgical or regional anatomy describes the relations which in- 
dividual parts — muscles, nerves, arteries, etc. — bear to each 
other. 

What is osteology ? 

A subdivision of general anatomy, describing the number, 
form, structure, and uses of the bones. 

What is the chemical composition of osseous tissue (bone) ? 

About one-third (33.3) is organic or animal matter, resolv- 
able into gelatin after prolonged boiling, with traces of chon- 
drigen (the proximate principle of cartilage), and two-thirds 
inorganic (66.7), consisting of calcium phosphate (tribasic) 
51.04, calcium carbonate 11.30, calcium fluorid 2, magnesium 
phosphate 1.16, and sodium chlorid with traces of sodium 
dioxid 1.20. Either the organic or the inorganic matter may be 
removed without aifecting the form of the bone ; the former, 
by exposure to heat with free access of air, after which slight 
force will reduce the bone to powder ; the latter, by steeping 
in dilute hydrochloric acid, which will render a bone as pliable 
as a strip of rubber. In rickets only about 20 per cent, of 
lime-salts are deposited and 80 per cent, of animal matter. 

2 17 



18 ESSENTIALS OF HUMAN ANATOMY. 

Does an increase of the mineral constituents take place in old 
age ? 

No, although this is a common statement in text-books; 
for while equal hulks of young and old bones do show marked 
differences in the proportion of earthy and animal constituents, 
equal weights do not, so that the elasticity in youth and the 
brittleness in age depend upon the greater sponginess of text- 
ure in young bones. 

Is bone a homogeneous substance ? 

No ; for while the exterior is composed of a compact (hard, 
ivory) layer, the inner portions are formed of spongy or cancel- 
lous tissue ; the interior of long bones is hollow, forming the 
medullary (marrow) canal. The compact tissue occurs upon 
the exterior or in the shaft of long bones where " cross-strain " 
is greatest ; whereas cancellous tissue enables the articular ends 
of the bones to be large for security, yet light, this tissue being 
capable of bearing enormous pressure, but incapable of bearing 
much " cross-strain." Probably all solid bone is a definite 
compound. 

Describe the microscopic structure of bone. 

In transverse section, with a low power, a number of holes 
will be observed, averaging ^^^ inch in diameter, surrounded 
by a series of tolerably concentric circles, consisting of an 
interrupted series of dark spots. With high powers the holes, 
called Haversian canals for the passage of vessels, are seen to 
be surrounded by a series of concentric rings, termed lamellae, 
while the dark spots reveal themselves as cavities in the bone, 
called lacunsBj intercommunicating with each other and the cen- 
tral Haversian canal by means of delicate radiating lines, called 
canaliculi: this aggregation of structures is called an Haver- 
sian system. The lacunae contain bone-corpuscles, processes of 
which extend into the canaliculi. As each Haversian system 
communicates by its canaliculi with those of its neighbor and 
exterior of the bone, all portions of its most compact tissue 
and the medullary canal freely intercommunicate and receive 
nutrient material. As these systems are circular, they would 
leave interspaces where not in contact ; but these gaps are filled 
up by layers of bone with lamdhxt and canaliculi^ which por- 
tions are called interstitial lamellm. In addition to the concm-^ 
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trie lamelhe, around the Haversian canals, other lamellse are 
found arranged concentrically to the circumference of the 
bone, called circumferential or fundamental lamellse. All lamellse 
are thin plates of bone ; they are held together by iYvQ perforat- 
ing fibers of Sharpey. 

What are the periosteum and the endosteum ? 

The periosteum is a membrane serving as a scaffolding to 
enable the blood-vessels to reach all portions of the exterior of 
the bone except its articular ends and the points of attachment 
of strong tendons. It is composed of two portions : the outer 
or fibrous layer is dense and protective ; the inner layer is vas- 
cular and contains many osteoblasts, or bone-forming cells, upon 
which the growth in thickness of the bone depends. 

The term endosteum is applied to the delicate connective- 
tissue lining of the medullary and cancellous cavities which 
contains numerous bone-forming cells. 

Describe the medulla or marrow. 

There are two varieties, ye/Zoi^ and red: yellow marrow occurs 
in adult long bones, and is 96 per cent, fat ; red marrow contains 
72 per cent, of water and a trace of fat. It is found in all fetal 
and infantile bones ; in the adult it is in the short and flat bones, 
ends of long bones, vertebr^ie, cranial bones, sternum, and ribs. 
Marrow possesses five kinds of cells: fat-cells; marrow-cells 
proper, resembling leukocytes ; nucleated red cells ; cells con- 
taining red corpuscles ; and giant-cells. 

Do bones receive blood only from vessels in the periosteum ? 

No ; for the medullary tissue of all long bones receives a 
good-sized artery (the medullary artery), which obliquely pene- 
trates the compact tissue, after which it divides into two main 
branches, one ascending, the other descending, in the medullary 
canal ; the veins chiefly emerge through numerous openings 
near the articular ends of the bones. 

Describe the process of ossification. 

There are two methods, viz. : (1) i?i m,embrane and subperios- 
teoMy ; (2) in cartilage. The bones of the vertex of the skull 
and those of the face, with few exceptions, are formed in mem- 
brane ; the base of the skull and the other bones of the body 
and limbs are formed in cartilage. (1) In the former the bone- 
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forming cells (osteoblasts) arrange themselves along the thick 
bundles of fibrous tissue which radiate from the center of the 
future bone ; by the deposition of lime-salts in these osteo- 
blasts the deposit of bone shoots out in needle-like rays to- 
ward the circumference. (2) A deposit of bone begins at one 
spot of the cartilage, the primary center. The shaft is formed 
from this. Just before ossification commences the cartilage- 
cells enlarge and arrange themselves in rows. Lime-salts are 
deposited in the matrix between the rows, forming columns 
which enclose oblong spaces containing cartilage-cells, called 
the primary areohe. Now ossification proper commences by 
the ingrowth from the periosteum of buds of young connective 
tissue covered with bone-forming cells, which, after causing 
absorption of the cartilage, become converted into bone. 

Of how many bones is the adult human skeleton composed ? 

Two hundred, including the os hyoides, but excluding the 
teeth, Wormian bones, all sesamoid bones except the patellae, 
and the ossicles of the middle ear. 

Into what classes are bones divided ? 

Long bones, as femur, tibia, etc., about 90 in number ; Jiat, 
as those of the vault of the skull, scapula, ribs, patella, about 
40; irregular, as the vertebrae, usually symmetrical, about 40; 
and short, such as the carpal and tarsal bones, numbering 30. 

What are Wormian bones ? 

Irregular fragments, developed from supplementary centers, 
situated at the junction of two or more cranial sutures, where, 
during infancy, a membranous interval existed, viz., a fontan- 
elle. From their triangular form they are often called ossa 
triquetra. 

What are sesamoid bones ? 

Those developed in the substance of tendons, whereby the 
muscles obtain additional leverage — i. e. power ; the patella 
and pisiform are classed with these bones. 

Of what parts do long bones consist, and what are their uses ? 

Of a shaft (body, diaphysis), two articular extremities, and 

various processes ; they are developed in cartilage, from one 

principal and one or more additional (epiphyseal) centers of 
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ossification ; they serve as supports and levers for power and 
progression. 

Where are short and flat bones employed, and why ? 

In the carpus and tarsus, where strength with limited motion 
is required. The flat bones consist of two layers of compact 
tissue with interposed cancellous tissue, called diphe ; they 
serve for protection and muscular attachment. 

What facts are noted concerning the medullary arteries? 

1. Medullary arteries run from the knee and toward the el- 
bow. 2. The secondary center from which the artery runs is 
the first to appear. 3. The epiphysis first to appear is last to 
unite. 

How are bony prominences and cavities named ? 

Each variety oflers an articular and a iwn-articular division. 

Give the names and characteristics of the chief articular 
processes. 

Head^ a convex smooth projection, with a constriction or 
neck beneath ; found in freely moving joints. 

C(mdyles, double projecting processes, may have a constric- 
tion or neck — t. e. neck of condyle of jaw. 

Mention some of the non-articular processes, with their 
meanings. 

Trochanters^ short projecting levers near articulations to fa- 
cilitate rotation of the bone on its long axis. 

Tuberosities, roughened, broad prominences. 

Tubercles, similar to the above, but small with reference to 
the size of the bone. 

Spines and spinous processes, more or less pointed projections. 

Apophysis, strictly speaking, any bony process which develops 
from the primary center of ossification, commonly used, how- 
ever, for any process, even if an epiphysis, after it has coossi- 
fied with the mass of the bone. Certain descriptive terms are 
used : azygos, without a fellow ; coracoid, like a crow's beak ; 
mastoid, like a nipple ; rostrum, a beak ; styloid, pen-like ; squa- 
mous, like a scale ; vaginal, ensheathing ; clinoid, like a bed. 

Name some of the articular cavities of bone. 

Cotyloid, when they resemble a deep cup ; glenoid, whe; 
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they have a shallow cup-form ; trochlear, pulley-like ; facet, 
when smooth, like one of the surfaces of a cut gem ; sigmoid, 
when c-shaped, resembling the old Greek letter for 9. 

What are the principal non-articular cavities called ? 

Fossae, shallow depressions ; sinuses, deep cavities, communi- 
cating with the exterior by small openings ; grooves, long, nar- 
row depressions ; fissures, cracks ; notches, deficiencies of edges 
of bones ; foramina, holes through bones for transmission of 
nerves, etc. 

What is a diaphysis ? 

The main portion of a bone (shaft in a long bone, body in 
an irregular one) between the epiphyses. 

What is an epiphysis ? 

A supplementary center, usually to provide for growth in 
length, developed in cartilage, which remains separated by a 
layer of epiphyseal cartilage until the growth of the bone is 
completed, when it coossifies with the diaphysis, and all further 
growth ceases. Epiphyseal centers appear after birth : they 
coossify in the inverse order of their appearance, except that 
of the lower end of the fibula. This process of coossification 
commences about puberty, and the last to unite are those of 
the upper end of the tibia and the vertebral bodies — as late as 
twenty-five years. 

BONES OF THE HEAD. 

Name the bones composing the skull. 

They are twenty -two in number: eight of which (cranial) 
compose the brain-case, viz., one frontal, two parietal, two tem- 
poral, one sphenoid, one occipital, and one ethmoid ; fourteen 
are facial, two superior maxillary, two malar, two nasal, two 
lacrimal, two palatal, two inferior turbinated, one vomer, and 
one inferior maxillary, or mandible ; the ethmoid of the cra- 
nium also enters largely into the formation of the nasal 

cavities. 

The Frontal Bone. 

Of what parts does this bone consist? 

Of a vertical and a horizontal portion, meeting at an angle 
of 60°. 
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DeBcrilie the points on the outer snrfiice of the vertical 
portion (Fig. 1). 
On each side of the median line are two fronial emitiettcet, 
between which are the reraaina of, or the obliterated (metopic) 
JrmUal future, leaving a slight linear ifepressitm, which, awve 
the root of the nose, terminates in a rounded, projecting Tuual 



Via. 1,— Frontal bone, outer surlSce (Graj). 

« (glabella). Extending from this on each aide are two 
curved, rounded mpereiliarff ridges, situated behind which, be- 
tween the two tables of the skull, lie the frontal sinvie» (Fig. 
2). The junction of the vertical and horiaontal portions forms 
on each aide a curved margin, the »upra-orbital arch, notched 
or perforated toward its inner part by the supra-orbital notch, 
or foramen, transmitting the artery and nerve of the same 
name. Each orbital margin terminates b^ two stout processes, 
called internal angular and external angular procetica. Between 
the two inner projects the iioiol process, in the rough, uneven 
space, called the nasal notch; the under surface of the nasal 
process presents a median ridge, nasal spine, between two 
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grooves. The margin of the external angular process ei- 
teods upward as the inferior temporal ridge (Fig. 1). 
DeBciibe the points on the cerebral snrfoce. 

In the median line a Jrontal tulcus (Fig. 2) (for the longi- 
tudinal sinus) exists, whose edges ooalesce below to form the 




frontal crest, which t«rminates as a notch, or perhaps complete 
foramen cxcwm (blind), which wheu pervious transmits a small 

Describe the horizootal portion. 

This consists of two orhilnl plates of a triangular outline, 
separated by a quadrilateral ethmoidal notch (for articulation 
with the ethmoid). A shallow lacrimal foa»a (for the gland) ex- 
ists at the outer part of the orbit, also a trocMewr fossa or some- 
times a small tubercle at the anterior inner part for the pulley 
of the superior oblique muscle. Several half cells are seen 
along the margins of the ethmoidal notch, which complete the 
ethmoidal cells when the ethmoid is in position, as well as two 
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grooves^ which are likewise converted into the anterior and pos- 
terior ethmoidal canals^ the former for the nasal nerve and an- 
terior ethmoidal vessels, the latter for the posterior ethmoidal 
vessels. On each side of the nasal process open the frontal 
sinuses (absent in infants), a part of the nasal cavities, into 
which each opens by the infundibulum. The cerebral surfaces 
of both vertical and horizontal portions present numerous de- 
pressions for the convolutions of the brain, and branching 
grooves for the anterior meningeal arteries. 

What centers of ossification has this bone ? 

Two develop near the orbital arches, in membrane, at the 
seventh or eighth fetal week. 

With what bones does it articulate ? 

With two parietal, the sphenoid, the ethmoid, two nasal, two 
superior maxillary, two lacrimal, and two malar— twelve in all. 

What muscles arise from it 7 

The corrugator supercilii, orbicularis palpebrarum, and tem- 
poral on each side. 

The Parietal Bones. 

Describe a parietal bone ? 

It is of a quadrilateral form, convex externally, concave in- 
ternally. It presents four borders, four angles, and two sur- 
faces. Its upper serrated border forms with its fellow the 
sagittal suture ; the anterior alternately bevelled margin joins 
the frontal, forming part of the coronal suture; the inferior 
border presents three parts, bevelled in front for the wing of 
the sphenoid, next for the squama, then serrated for the mas- 
toid ; the posterior serrated border articulates with the occip- 
ital (lambdoid suture). The antero-superior angle is at the 
junction of the coronal and sagittal sutures ; the antero-inferior 
angle fits under the wing of the sphenoid and internally pre- 
sents a groove or canal for the anterior branch of the middle 
meningeal artery ; the postero-superior angle marks the apex 
of the lambdoid suture ; the postero-inferior angle articulates 
with the mastoid and internally shows a groove for part of 
the lateral sinus. 

The external surface shows near its center the parietal emi- 
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jience or boss. Curving across the middle of the bone are the 
upper and lower temporid linai or ridges, for attachment of the 
temporal fascia and muscle ; and near the posterior superior 
angle is often a pai-iettU /oratneii transmitting a small vein to 
the superior longitudinal sinus (sometimes a small branch of 
the occipital artery). 

The inner fur/ace is concave, and its deepest part is the parietal 




external surbce. 



foa»a. It is marked with numerous smooth digital d^remims 
for the brain convolutions, with a shallow half groove (Fig. 4) 
along the superior border for the superior longitudinal sinus, 
and several Pacchionian depressions. There are furrows for 
arteries and often the opening of the parietal foramen. 

How U it developed? 

In membrane, from two centers which coalesce at the emi- 
nence, appearing at the fifth to sixth fetal week. 



THE OCCIPITAL BONE. 

Qive muscular attachments and artdculations. 

Temporal muHclt : urticu!at«s with live iionea, the opposS 
parietal, ocoipital, teiuptiral, frontal, and sphenoid. 

The Ocdpihil Bone. 
Of what parte does tUs bone consist 7 

Tlie ouuipital hone is a. L-ur\ed, trapezoidal plate situated ■ 
the posterior part and hasc of the skuil. [t is convex poBterioffl 
interiorly. At birth the hone consists of foo 



Fio, 4.— Left parietal bone, Internal aurfeco (Gray). 

pieces. At its lower and anterior part is the foramen ma^nm. 
Behind this is a tahnhtr portion (squamo-oecipital), the upper 
part of which may he separate, the interpnrietat htiiie (hone of 
the Iiicas) ; the lower part is xuprn-nccipitiiL On eillier side 
of the foramen are eond^/ar prtrthnu (ex-oecipitals), and in front 
ifl the hanil'tr piirlmi fbasi-occipitat). The hone maj be de- 
scribed hy its fetal divisions or a.i a whole ; in the latter case 
it presents "two Rurfaces, four borders, and four angles. The 
m-face (Fig, 5) presents midway between tU* ■swbi- 
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mit and foramen magnum the external oecipilal protuher- 
ance (inion) for attachment of the ligamentum nuchie and 
biventer oervicis muscle. Descending from it to the fora- 
men is the median external occipital ere»t. The ligamentum 
nuchffi is attached to it also. Passing outward from the pro- 
tuberance on eaeh aide to the lateral angle is the fwperior curved 
Ktw, or superior nuchal line. Internally and above this lioe 




.—Occipital bone, 

is often the supreme curved line for attachment of the mid- 
dle portion of the occi pi to-frontal is aponeurosis. Between 
these two lines the bone is smooth and dense, the torus irans- 
vermts (transverse bulge). From the middle of the external 
crest a semicircular inferior carved line runs outward on each 
side and bends sharply downward to the jugular process. To 
the superior curved line is attached internally the trapezius and 
externally the occipitalis and stemo-mastoid muscles. Below 
this line internally is a large impression for the complesus; 
then come the superior oblique and splenius capitis above and 
externally. To the inferior line and depressions 'below it are 
attached the rectus posticus minor internally and the major 
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ezterDally. The /on 
35 mm. in its long axi 
branea, the spiDal part of the spinal accessory nerves, vertebral 
and spinal arteries, and occipito-axial ligaments. It is broader 
behind than in front, and bevelled internally. The condyk* are 
on either side of the foramen for articulation with the atlas. 
They converge in front, are reniform, with smooth, oblong, ar- 
ticular surfaces looking downward and outward. Internally is 
a depression for the insertion of a cheek ligament. Behind the 
condyle is the pos/enVw condylar fosm, often containing the pos- 
terior condylar forajaen for transmission of a vein. External 
to the condyle ia ^^ juffidar proceis, presenting ^jugular iwtch 
in front, which forms a part of the jugular fossa. The under 
surface presents an eminence (para mastoid), the attachments 
of the rectus capitis lateralis muscle and of a lateral ligament ; 




Fia. 6.— Occipital hone. Inner ear&ce (Gray). 

the outer surface is a rough, cartilaginous facet for articulation 
with tlie temporal bone. The basilar proceM projects forward 
and upward in front of the foramen. It is narrow and thick 
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in front. Below it presents the 2>haryngeal sphie for the attach- 
ment of the superior constrictor of the pharynx, and impres- 
sions for the rectus capitis anticus major and minor muscles. 

Describe the cerebral surface of the bone (Fig. 6). 

It is deeply concave, divided into four fossae, by a crucial 
grooved ridge ^ crossing at a prominent internal occipital protuber- 
ance ; the two upper fossae lodge the occipital lobes of the cere- 
brum, the two lower, the hemispheres of the cerebellum ; the 
two lateral and superior grooves lodge, respectively, between 
the layers of the tentorium cerebelli and the falx cerebri, the 
lateral and part of the superior longitudinal sinuses ; the inferior 
groove, or internal occipital crest, has attached the falx cerebelli, 
and lodges in two grooves, the occipital sinuses. Between the 
sinuses is the vermiform fossa. Perforating the base of the 
condyle downward and outward is the canalis h^poglossi, some- 
times double, ending in the anterior condylar foramen transmit- 
ting the hypoglossal nerve, emissary veins, and a branch of the 
ascending pharyngeal artery. The upper surfaces of the jugu- 
lar processes are deeply grooved for the lateral sinuses. The 
upper surface of the basilar process shows the basilar groove 
for the medulla, and laterally a half groove for the inferior 
petrosal sinus. 

Angles. — The superior angle is the apex of the tabular por- 
tion ; the inferior angle is the end of the basilar process ; the 
lateral angles correspond to the ends of the superior curved 
lines. 

Borders. — The superior borders between the upper and lateral 
angles form the lambdoid suture, occipito-parietal ; the upper 
part of an inferior border extends from the lateral angle to the 
jugular process, masto-occipital ; the lower part articulates with 
the petrous portion of the temporal, petro-occipital suture, which 
presents posteriorly the jugular fossa (foramen lacerum pos- 
terius). 

Attachment of muscles. 

Thirteen pairs, as mentioned above. 

With what bones does it articulate ? 

Two parietal, two temporal, sphenoid, and atlas ; six in all. 
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Wliat centers of ossification has it 7 

Four in the tabular portiun ; upper pair in membraae (eighth 
fetal week), one for the basilar, and one for each odlidyloid 
portioD in cartilage (seventh or eighth fetal week) ; in four 
pieces at birth, in the sixth year it forms one bone. 

The Sphenoid Bone. 
What are its divisions and wbeie is it situated T 

A body, two lesntr jciii^s, two greater v:ing», two pterggoiii 
p/ales, two spinous procfsnei, and sis diiioul proixises ; it is situ- 
ated at the base of the cranium, articulating with all the other 
cranial bones, and five or seven of the face. Named from a 
Greek word meaning u-edge; in the process of development this 
is its function. It also somewhat resembles a bat with extended 



Describe the bo^ of the sphenoid. 

It is large, ouboidal, hollowed out (in adult) into the splieuoi- ' 
dal sinuseg (Fig. 8). Siipeiiorlg, in front, is a sharp projecting 




.^Sphenoid bone, superior surbce (Gra;). 



ethmoidal spine for the ethmoid ; behind this, a smooth surface 
with a longitudinal eminence producing two shallow olfaetory 
grooves, bounding which behind is a transverse ctplic groove (Fig. 
7), lodging the eommissure of the optic nerves, terminating in 
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two optic foramina for the optic nerves and ophthalmic arteries. 
Behind the groove is the projecting oUvari/ process, forming the 
anterioF- boundary of a marked depression, the sella turcica, 
lodging the pituitary gland and circular sinus. On each side, 
in front, are two small projecting middle clinoid processes, while 
behind is a square-shaped plate, dorsum sellae, terminating at the 
superior angles by the posterior clinoid processes, and to them 
are attached portions of the tentorium cerebelli. The sides 
of this bony plate are notched for the sixth pair of nerves, and 
the superior surface, or dorsum, with a broad, shallow depres- 
sion, slopes obliquely downward and backward, becoming con- 
tinuous with the basilar portion of the occipital bone ; it sup- 
ports the pons Varolii. A broad cavernous groove for the 
carotid artery and cavernous sinus exists on either side of the 
body. Posteriorly to the outer side of the groove is the lingula, 
and internally the petrosal process. The posterior rough quad- 
rilateral surface articulates with the basilar portion of the 
occipital bone. 

A vertical plate, the sphenoidal crest (Fig. 8), projects from 
the anterior surface of the body, forming part of the nasal sep- 
tum, having the irregular openings of the sphenoidal sinuses on 
either side (absent in child), which open either into the poste- 
rior ethmoidal cells or directly into the nasal cavities. Two 
thin curved sphenoidal turbinated bones narrow these orifices 
to a round opening at their upper part ; these plates articulate 
with the palate and ethmoid bones. 

The inferior surface presents in the center the rostrum for 
the vomer, having on either side a thin plate, the vaginal 
process, articulating with the alae of the vomer, and the pterygo- 
palatine grooves, which by articulation with the sphenoidal 
processes of the palate bones are converted into the pterygo- 
palatine canah for the pterygo-palatine vessels and pharyngeal 
nerve. 

Describe the greater wings. 

Two strong processes arising from the sides of the body, 
curving upward, outward, and backward. The concave cere- 
bral surface of each wing forms part of the middle fossa of the 
skull, presenting a circular opening at its antero-internal part, 
t\vQ foramen rotundum for the second branch (superior maxillary) 
of the fifth pair of nerves ; a second larger ovoidal foramen, 
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the/orameii ovale (Figs. 7 and 8), transmitting the third (infe- 
rior maxillary) division of the same nurve (sometimes the small 
petrosal nerve) and small meningeal artery, while piercing the 
sharp, pointed, posterior extremity of the wing, or spinou* 
process, is seen a short canal (sometimes double), the foramen 
spirwgmn, for the passage of the middle meningeal artery, ita 
vense eomites and the iierous ^inosut, a recurrent branch of 
the inferii)r maxillary nerve. Occasionally the foramt^ii Vetaln, 
on the inner side of the oval foramen, is present, transmitting 
a small vein. 

The external siirfaee presents the infralemporal ridge divid- 
ing the temporal from the zygomatic fossa ; at its posterior 
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part the spinous process (Fig. 8) gives origin to the tensor tym- 
pani muscle and the internal lateral ligament of the lower jaw. 
The anterior or orbital surface, smooth, quadrilateral, forming 
part of the outer orbital wall, is bounded above by a serrated 
edge for articulation with the frontal, below by a rounded bor- 
der which enters into the formation of the spheno-maxillary 
fUsiire ; internally it aids in the formation of the sphenoidal 
fUgure and has a notch at the upper part of the inner border 
for a branch of the lacrimal artery ; a small spirie at its lower 
part, for part of the origin of the external rectus muscle ; ex- 
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ternally it presents a serrated articular margin for the malar 
bone, and (at times) one or more external orbital foramina. 
The circumference has been described above. • 

Describe the lesser wings. 

These (processes of Ingrassias) two thin, triangular proc- 
esses arise from the upper and lateral parts of the body, and 
project transversely outward, to terminate internally |n the an- 
terior clinoid processes (Fig. 7), externally in sharp points. By 
their anterior borders they articulate with the orbital plates 
of the frontal bone, while by their posterior free margins they 
divide the anterior from the middle cerebral fossa. Between 
their roots on each side is the optic foramen for the optic nerve 
and ophthalmic artery. Each inferior surface forms on either 
side the back part of the orbital roof, and the upper boundary 
of the sphenoidal fissure, or foramen lacerum anterius, which is 
bounded internally by the sphenoid body, and inferiorly by the 
orbital margin of the greater wing, externally by the frontal, 
transmitting the third, fourth, ophthalmic branch of the fifth, 
and sixth nerves, with the ophthalmic veins, filaments from the 
cavernous sympathetic plexus, also branches of the lacrimal 
and middle meningeal arteries, with a process of the dura 
mater. 

Describe the pterygoid processes. 

These, consisting of an internal and external plate separated 
behind by a notch — the pterygoid fossa for the internal ptery- 
goid muscle — descend on each side perpendicularly from the 
junction of the greater wing with the body. At the base of 
the internal plate is the scaphoid fossa, giving origin to the 
tensor palati muscle, above which is the orifice of the Vidian 
canal. Internal to these is the pterygoid tubercle, below that a sul- 
cus and a processus tubse for the Eustachian tube, and then a con- 
cave edge for the superior constrictor ; this plate terminates by 
a curved hamidar process, around which plays the tendon of 
the tensor palati muscle. The external pterygoid plate has 
arising from its outer surface the external pterygoid muscle. 
The triangidar notch below has fitting into it the tuberosity of 
the palate bone. 

Name the bones with which the sphenoid articulates. 
The other seven cranial bones and five facial, viz., the two 
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palate, two malar, and vomer, and sometimes the two superior 
maxillae. 

By how many centers of ossification is this bone developed? 

By fourteen centers : two for the internal pterygoid plates 
in membrane^ two for the greater wings and external pterygoid 
plates, two for the lesser wings, two for the anterior part of 
the body, two for the sphenoidal turbinated bones, two for the 
posterior part of the body, two for the ling^dx, appearing from 
the second fetal month to the third year in cartilage. The 
bones completely unite by the twentieth year. 

What muscles have their origin from the sphenoid bone ? 

The temporal, external and internal pterygoids, superior 
pharyngeal constrictor, tensor palati, levator palpebrae, ob- 
liquus superior, superior, internal, external, and inferior recti. 

The Temporal Bones. 

Where are they situated? 

At the sides and base of the skull. 

What parts does each bone present for examination? 

A squamous (scale-like), a mastoid (nipple-like), and 2i petrous 
(stony hard) portion. 

Describe the squamous portion. 

The main portion is an irregularly semicircular, smooth 
plate, grooved posteriorly for the deep temporal arteries, con- 
vex externally, concave internally, and here grooved for the 
middle meningeal artery, with digital depressions for the cere- 
bral convolutions. Posteriorly, a curved ridge (part of tem- 
poral) is seen. Springing from its lower part is the long, 
twisted, arched zygomatic process^ arising by three roots, viz., 
a posterior, forming part of the temporal ridge, one running 
directly inward in front of the glenoid fossa, convex, covered 
with cartilage, forming the eminentia articularis, and a middle, 
the outer margin of the glenoid fossa. The obliquely trans- 
verse, glenoid fossa for the condyle of the lower jaw, is divided 
into two parts by the Glaserian fissure (Fig. 9), which trans- 
mits the tympanic artery, and lodges the processus gracilis of 
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the malteuB : part of the parotid gland occupies that portJoo 
posterior to the fissure. Parallel to this fissure, in the retiring 
angle between the squamous and petrous portions, is the open- 
ing of the canal of Uuguier for the chorda tympaoi nerve. At 




bone, outer surftce (Gray). 



the junction of the articular eminence with the zygomatic 
process is the titbercle for the external lateral ligament of the 
lower jaw. 

Describe the mastoid portion. 

This projects, rough, and perforated by numerous foramina, 
from the postero-inferior portion of the bonfr — ^one foramen, 
the mastoid, transmits a vein from the lateral sinus and a small 
branch of the occipital artery. The interior portion of the 
bone contains the mastoid celts, lined with mucous membrane 
continuous with that of the tympanum. The conical tip is 
termed the mastoid process, upon whose inner side a deep 
grooved digastric fossa (Fig. 11) exists for the digastric muscle, 
while parallel, hut more internal, lies the occipital groove (Fig- 
11), lodging the artery of the same name. A deep sigmoid 
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foiia (Fig. 10) eiista on the inner surface of the mastoid 
portioD for part of the lateral sinus, in which can be seen 
the inner orifice of the mastoid foramen. 




Plo. la— Left temporal bone, inner aurtece (Gray), 

DeBCiibe the petrous portion. 

This is a dense pyramidal mass, wedged in between the 
sphenoid and occipital bones, containing the organs of hear- 
ing. Its long axis is directed from without inward, forward, 
and a little downward. Its apes, three surfaces, and three 
borders must be studied. The apex (Fig. 10) lies in the angle 
formed by the posterior border of the greater sphenoidal wing 
and the basilar process of the occipital, forma the posterior 
and external boundary of the foramen lacerum, and presents 
the internal orifice of the carotid canal. 

The bate, its upper half covered by the squamous and mas- 
toid portions, presents the oval, expanded orifice of the meatm 
avditoriut extemug, its upper margin smooth, hut surrounded 
for the greater part of its circumference by the rough-edged 
(for the cartilage of the external ear), curved plate of bone 
called the external auditory proce»g. 
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The anterior surface forming the posterior part of the middle 
cerebral fossa presents an eminence^ eminentia arcuata (Fig. 10), 
near the center, indicating the situation of the vertical semi- 
circular canal of the ear ; external to this a depression over the 
tympanum, tegmen j^mpaiii ; a shallow groove leading back- 
ward and outward to an oblique opening, the hiatus Fallopii, 
for the great superficial petrosal nerve and the petrosal branch 
of the middle meningeal artery ; a smaller groove and opening 
external to the latter for the small superficial petrosal nerve ; 
the termination of the carotid canal near the apex ; above this 
canal a shallow depression for the Gasserian ganglion of the 
fifth nerve ; six points of interest. 

The posterior surface forms the anterior part of the posterior 
cerebral fossa, presents about its center the large orifice of the 
short (about four lines) meatus auditorium intemits directed out- 
ward (closed by a vertical perforated plate, lamina cribrosa), 
which transmits the facial and auditory nerves (seventh and 
eighth cranial), the auditory artery, and is lined by the dura 
mater ; behind the meatus is a small slit leading to the aqux- 
ductus vestibuli, transmitting a small artery and vein, and lodg- 
ing a process of the dura mater. Above and between these 
points is the subarcuate fossa, which lodges a process of the dura 
mater and transmits a small vein. 

The inferior (basilar) surface, from apex to base, presents a 
rough quadrilateral surface for the origin of the tensor tym- 
pani and levator palati muscles ; the circular orifice of the 
carotid canal (Fig. 11) ascending vertically, then abruptly 
passing horizontally forward and inward for the passage of the 
internal carotid artery with its sympathetic nerve plexus ; to 
the inner side of this — a small, triangular opening, the aquse- 
ductus cochleae., transmitting a vein from the cochlea to the in- 
ternal jugular ; behind these openings a deep depression, the 
jugular fossa (Fig. 11), which with the jugular notch of the 
occipital bone forms the jugular foramen, transmitting the in- 
ferior petrosal and lateral sinuses and between them the ninth, 
tenth, and eleventh cranial nerves; a small /orameyi /or Jacob- 
son^s nerve, a branch of the glosso-pharyngeal, in front of the 
bony ridge separating the carotid canal from the jugular fossa ; 
on the outer wall of the jugular fossa a small foramen for 
Arnold's nerve ; posterior to the jugular fossa, a square-shaped, 
smooth facet for articulation with the jugular process of the 
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occipital ; a broad, Bheath-like, bony plate extending from the 
carotid canal to the mastoid process, the vayinal jiroeess, which, 
splitting into two laminffi, partially encloses the base of a long, 
sharp spine, the itylmd process, from which arise the stylo- 
pharyngeua, stylo-hyoideus, and styjo-glossus muscles, and the 
stylu-hynid and sty lo-m axillary ligaments ; between this process 
and the mastoid, a large orifice, the stylo-mastoid foramen, for 
the exit of the facial nerre, and the entrance of the stylo-mas- 
toid artery ; and, finally, between the vaginal and taastoid proc- 
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esses, the auTtcular JUxure for the exit of Arnold's nerve, a 
branch of the pneumo gastric. 

At the angle formed by the junction of the petrous and 
squamous portions two canals exist, separated by a thin, bony 
septum, the seplvm tubee, often incorrectly called the processux 
codUeari/ormis, the upper lodging the tensor tympani muscle, 
tbe lower being the bony Eustachian tvhe. 
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What additional points of interest do the borders present? 

The superior is grooved for the superior petrosal sinus, and 
has attached to it the tentorium eerebelli ; the posterior has a 
half -groove which, with another on the occipital, accommodates 
the inferior petrosal sinus. 

From how many centers is this bone developed? 

From ten : one for the squamosal and zygoma (in mem- 
brane), four for the petrous, two for the mastoid, two for the 
styloid, and one for the tympanic plate (all the latter in carti- 
lage), from the eighth fetal week to the sixth fetal month — 
bone cobssifies in the first year, except the styloid process. 

With what bones does each temporal articulate? 

The occipital, one parietal, sphenoid, one malar, and the 
inferior maxillary ; five bones. 

What muscular attachments has it ? 

Squamosal^ the temporal ; zygoma^ the masseter ; the mastoid 
portion and process, the occipito-frontal, sterno-mastoid, sple- 
nius capitis, trachelo-mastoid, digastricus, and retrahens aurem. 
Styloid, the stylo-pharyngeus, stylo-hyoideus, stylo-glossus. 
Petrcms, the levator palati, tensor tympani, tensor palati, and 
stapedius ; fifteen in all. 

The Ethmoid Bone. 

Of what parts does this bone consist? 

Of a hcyrizontal cribriform plate^ (sieve-like), of two lateral 

masses^^ of cells depending from this on either side (Fig. 12), 

between which lies the perpendicular plate^ 
forming part of the septum of the nose ; 
the whole bone is of a cuboidal form. 

Describe the cribriform plate. 

Springing from the upper surface is the 
crista galW (cock's-comb), a vertical plate 
running from before backward, whose an- 
terior border is notched to complete the 
bon^pi^erio^^'v^w!" foramen caecum of the frontal bone. Two 

deep, longitudinal olfactory grooves, for the 
olfactory bulbs, lie on either side, their floors perforated Ijy three 
rows of small foramina, for filaments of the olfactory nerves ; 
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and on e&oli aide in froDt is a, small Blit for the Daaal branch 
of the ophth&lmio oerve ; the crest gives attachment to the 

fals cerebri. 

DescrilM the petpendicnlar plate (Figs. I2 and 14). 

It ia thin, usually deflected to oae or other side, forms part 
of the oasal septum, and haa upon each side nutneroua grooves 
and canals to accommodate the olfactory nerve filaments. 

Of what are tlie lateral masses foimed? (Fige. 12 and 13). 

Of tbin-walled cavities, the etlvmoidcd cells, three seta, whose 
outer limits make the os planum', while their inner walla form 
part of the naeal fossae ; above they are grooved to form with 
grooves on the frontal the two ethmoidal foramina. The upper 
outer margins of each mass present a number of balf-cella com- 




lenlarged) (Gray). 

1 articulated with the ethmoidal notch of 
the frontal bone; posteriorly are also half-cells completed by 
the sphenoidal turbinated and palate bones ; again, in front 
and below, the cells are completed by the lacrimal and su- 
perior maxillary bones ; inferiorly an irregular hook -like plate 
projecta, the unei/orm process^, which closes in the upper part 
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of the orifice of the antrum. A i 

gi^perior nasal vieahis, subdivides t 

above by the thin curved miperi<rr tarbinated hone', below by 

the convex scrolI-Hke ■middle turbinated bone''; the posterior 




sail'' 



n by removliig the 



ceUs open into the upper part of thia fissure, the anterior and 
■middle open into the frontal sinus above, and into the middle 
naeol meatus below, by the flexuoua infimdibulum. The mid- 
dle meatus is bounded above by the middle turbinated bone. 

How many centetB of osstfication has tMs bone ? 

Three : one for each lateral mass (fourth to fifth fetal 
month); one for the perpendicular and cribriform plates in 
cartilage during the first year ; the ethmoidal cells, completing 
the bone, form about the fourth or fifth year. 

Witb Iiov miuiy bones does it articulate 7 

Fifteen : the sphenoid, two sphenoidal turbinated, frontal, 
two nasal, two superior maxillary, two lacrimal, two palate, 
two inferior turbinated, and the vomer. No muscles are at- 
tached. 
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The Nasal Bones. 

Describe them. 

They are of oblong form, their (ruler surfaces concave from 
above dovrnward, convex from side to side, marked by many 
small arterial furrova and usually presenting at their centers 
a single or double venous foramen. Their imter surfaces are 








Pra. 15.— Right nasal bone, 



convex from above downward and concave from side to side, 
traversed longitudinally by a groove, sometimes a canal, for a 
branch of the nasal nerve which escapes by a notch about the 
middle of the lower thin margin. Each bone presents fonr 
borders. 

With what bones does each nasal bone articulate 7 

With the frontal, ethmoid, its fellow nasal, and the superior 

maxillary. It has no muscular attachments. 

How is each developed? 

From one center in membrane (eighth fetal week). 

The Superior Maxillary Bones. 

Describe Uiem. 

They each consist of a hollow body and four processes ; to- 
gether they form the whole upper jaw. 

Describe the bod;. 

It is euboidal in form and hollowed out into a pyramidal 
cavity, the antrum of Mighmore (Fig. 18). Of its four swr- 
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/aces, the external (facial), directed forward and outward, pre- 
sents, just above the inciaor teeth, the incisive (myrtiform) 
fos»a (Pig- 17), more esternally the larger canine fossa, sepa- 
rated from the former by the canine eminence formed by the 
socket of the canine tooth ; above this is the mfra-orbital fora- 
men, giving egress to the infra-orbital artery and nerve ; and 
above this surface is the margin of the orbit. 

The posterior surface is convex, forms part of the zygomatic 
fossa, has about its center several apertures of the posterior 
dental canals for the dental vessels and nerves; at its lower 
part (especially after the wisdom tooth is fonned) is a rounded 




■ftce (Gray), 

eminence, the maxillary tuberosity/ (Fig. 17), which articulates 
by its rough inner surface with the tuberosity of the palate 
bone; and just above the rough surface is an oblique groove 
running down on the inner side, which by the apposition of 
the palate bone forma the posterior palatine canal (Fig. 18). 
The superior (orbital plate) surface, thin, smooth, and trian- 
gular, forms part of the floor of the orbit, articulates internally 
by an irregular margin (from behind forward) with the palate 
bone, OS planum of the ethmoid and lacrimal ; externally, by 
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its smootli, rounded edge, it helps to form the sphe no-maxillary 

fissure (Bometimea articulating in front with the orbital plate 
of the sphenoid) ; anteriorly it forma part of the orbital mar- 
gin. At the middle of the out-er border of this surface is the 
deep in/rororbikU groove (Pig. 17), which in front becuines a 
canal of the same name, opening by the infra-orbital foramen ; 
small canals branching from this pass into the substance of the 
anterior wall of the antrum — the anterior and middle <le.iitiil 
canahi at the inner forepart of this orbital surface are a lacri- 
mal notch and a minute depression for the origin of the inferior 
oblique muscle of the eye. 

The interiuU gur/ace, unequally divided horizontally into two 
parts by the palate procee* (Fig. 18), forms above this part of 




Fia. 18.— LeR auperii 

the outer wall of the nasal fosace ; below, a portion of the 
mouth. The nasal surface presents a larj^e irrefjular opening 
into the antrum, above which arc irregular cellular cavities 
closed in, when articulated, by the ethmoid and lacrimal 
bones. Below the opening is the smooth surface forming part 
of the inferior meatus of the nose; behind, a rough svr/ace for 
the palate bone with a groove passing from above downward 
and forward, the posterior palatine, which, closed in by the 
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palate bone, forms the posterior palatine canal ; in front, a 
deeper vertical groove, which by the apposition of the lacri- 
mal and inferior turbinated bones forms the lacrimal canal for 
the nasal duct ; and still more anteriorly the well-marked horiz- 
ontal, inferior turbinated crest^ for the inferior turbinated bone. 

Describe the antrum of Highmore (maxillary sinus). 

It is triangular, with its apex directed outward formed by the 
malar process, its base forming the outer nasal wall, and opens, in 
the fresh state, by a small orifice of the size of a probe point into 
the middle nasal meatus. In the non-articulated bone there is 
a large irregular opening, which is narrowed when articulated 
by portions of the palate, ethmoid, inferior turbinated, and 
sometimes the lacrimal bones. On its posterior walls are the 
posterior dental canals, while its floor presents several conical 
prominences^ produced by the fangs of the first and second 
molar teeth ; sometimes the floor is actually perforated. The 
walls are very thin. 

Describe the malar process. 

It is a rough, triangular eminence, concave on its facial and 
zygomatic surfaces, and roughly serrated above for the malar 
bone. 

Describe the nasal process. 

This is thick and triangular, rising upward, inward, and back- 
ward, with an external concave smooth surface, an internal 
mirface articulating with the frontal above and by a rough sur- 
face with the ethmoid ; below this is the transverse ridge-like 
mperior turbinated crest for the middle turbinated bone. Next 
comes a smooth, concave surface, part of the middle nasal 
meatus ; then the inferior turbinated crest (see ante) ; and, 
most inferior of all, the concavity forming part of the inferior 
nasal meatus. The anterior border is thin and serrated for 
articulation with the nasal bone ; the posterior border is thick, 
and grooved for the lacrimal duct, which is directed backward 
and a little outward; where the outer margin of the groove 
joins the orbital surface is the lacrimal tubercle. 

Describe the alveolar process. 

This is thick and spongy, with eight cavities of varying 
depth, that for the canine tooth being deepest, and those for 
the molars widest and subdivided. 
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DeBcribe the palate process. 

It is a horizontal plate (Figs. 18 and 19j, thicksBt in front, 
forms most of the roof of the mouth and floor of the nostril ; 
has an upper and a lower concave surface. In front, upon the 
upper surface, is the upper orifice of the uiUerior pahHne canai, 
which leads to a foasa formed betweeu the two ixines, trans- 
mitting the anterior palatine vessels through the /oramii^a of 
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FlO. 19.~Tlie palate and alveolar arch (Gray). 

Stensen, the nasopalatine nerves passing through the inter- 
maxillary suture by the foramina of Scnrpa ; upon the under 
surface is a longitudinal groove (sometimes a canal), leading 
from the posterior palatine canal, for the posterior palatine 
vessels and nerve, while in front is seen the lower orifice of 
the anterior palatine fossa presenting four openings ; the inner 
border is thickened into a ridge on the upper surface, forming 
the naeal i^est, which runs higher in front, called the ineimr 
crest, and then forms the anterior nasal ^ine. 
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How is this bone developed 7 

Probably by four ciiuters ; it develops so early, immediately 
after tlie ulaviule and mandible, that ita number of centers is 
uncertain. There seem to be the malar portion, orbito-facial, 
palatine, and a prcmaKillary carrying the incisor teeth. The 
antrum commences at the fourth tetal mouth. 
With. what bones does it articulate? 

With the frontal, ethmoid, nasal, malar, lacrimal, inferior 
turbinated, palate, vomer, with the other superior mamillary, 
and sometimes with the sphenoid. 

Give the muscular attachments. 

Orbicularis palpebrarum, obliquus oculi inferior, levator 
labii superioris alseque nasi, levator labii superioris, levator 
anguli oris, compressor nasi, depressor alaj nasi, dilator naris 
posterior, masseter, buccinator, internal pterygoid, and orbic- 
ularis oris. 

The Lacrimal Bonea. 
What is thelt shape and where are they sltnated? 

They are two small bones situated at the front part of the 
iniier wall of the orbit, resembling in form, thinness, and size 
wOiirosftd a finger-nail, hence called o» unguig. 

The extemai orbital mr/ace presents 
a vertical ridge giving origin to the 
tensor tarsi muscle, in front of which 
ifi a concave longitudinal groove form- 
ing part of the lacrimal canal below, 
lodging the lacrimal sac above. Be- 
low is the kamular proceu articulating 
with the superior maxillary bone, as- 
sisting to form the lacrimal canal. A 
depressed furrow is seen on the vasal 
surface corresponding to the ridge ex- 
ternally ; the surface in front forming 
bone^'este^lu sura^'(?S' P^''* "^ *^*' middle nasal meatus, the 
Urged) (Otaji. posterior closing in the anterior eth- 

moidal cells. This bone also presents four borders. 
Witii what bones does it articulate? 

With the frontal, ethmoid, superior maxillary, and inferior 
turbinated. 
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How is it developed ? 

From one center in membrane, at the eighth fetal week. 
The tensor tarsi muscle of Horner is attached to it. 

The Malar Bones. 

Describe them. 

Two small quadrangular bones placed at the upper outer 
part of the face, forming the prominence of the cheek, and 
parts of the orbital, temporal, and zygomatic fossae. The ex- 
terrwl surface (Fig. 21) is convex, smooth, and perforated by 
one or more malar foramina; just below the center the malar 
tuberodty gives origin to the two zygomatic muscles. The in- 
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Fig. 21.— Left malar bone, outer Fig. 22,— Left malar bone, inner 

surface. . (Gray.) surface. 

temal surface looks into the temporal and zygomatic fossae and 
articulates with the superior maxilla (Fig. 22). Superiorly a 
thick serrated frontal process articulates with the external an- 
gular process of the frontal bone ; a thick, plate-like orbital 
process projecting backward, smooth and concave internally, 
forms part of the floor and outer wall of the orbit ; convex 
below, it forms part of the temporal fossa. It bounds the 
anterior extremity of the spheno-maxillary fissure. Its upper 
surface shows the orifices of one or more temporo-malar canals 
for filaments of the orbital branch of the superior maxillary 
nerve. Externally, projecting backward is the zygomatic process^ 
articulating with the zygomatic process of the temporal bone 
by a serrated margin. The maxillary process points downward 
and articulates with the superior maxilla. 
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The anterosuperior border, smooth and arched, forms the 
outer aDd inferior margin of the orbit ; the mdero-in/ei-ior bor- 
der, roughly hevelled, articulates with the superior maxilla; 
the poilero-niiperior border, like an italic /, is continuous above 
with the temporal ridge, helow with the upper border of the 
zygoma ; the postero-inferior border, thick and rough, givea 
origin to the maseeter muscle. 

How ia it developed ? 

FVoni three centers, which unite at the fourth fetal mouth. 
It articulates with the fronUl, sphenoid, temporal, and superior 
maxillary bones. 

What muscles arise from it? 

The levator labii superioris, zygomaticas major and minor, 
masseter, and temporal. 

The Palate Bones. 
Describe them. 

These two bones, situated at the back part of the nasal 



.<;■»-, 




Fio. 23.— Left palate bone, internal view (Gray). 

fossse, assist in the formation of the floor and outer wall of 
the nose, the roof of the mouth, the floor of the orbit, and the 
inner wall of the antrum, and aid in forming the sphono-max- 
illary and pterygoid fossa; and the sphe no-maxillary fissure. 
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Of wliat parts does each bone consist? 

Of a vertical plate, a horizontal plate, and three processes, 
the pterygoid, splienoidal, and orbital (Figs. 23 and 24). 

Describe the points on the vertical plate. 

This thin oblong plate, directed upward and a little inward, 
presents internally at its upper part the superior turbinated 
crest ; lower, a second ridge, the 
inferior turbinated crest, for the 
middle and inferior turbinated 
bones, between which lies the 
groove for the middle nasal 
meatus ; below the inferior 
crest is another groove, for the 
inferior meatus. The j^ost^rior 
border articulates with the 
pterygoid process of the sphe- 
noid ; on the external surface is 
a deep groove forming the pos- 
terior palatine canal by articu- 
lation with the superior max- 
illa, transmitting the vessels and 
nerve of the same name ; the 
upper and back part of this sur- 
face helps to form the inner 
wall of the spheno-m axillary fossa. The anterior border sends 
forward a small lamina of bone opposite the inferior turbi- 
nated crest, the maxillary process, which narrows the orifice 
of the antrum. The posterior border at the lower portion is 
pyramidal, forming the pterygoid process, which is deeply 
grooved, forming part of the pterygoid fossa, with a V-shaped 
rough margin for articulation with the pterygoid plates. 

The superior border, deeply notched by the spheno-palatine 
foramen (or notch), presents two processes. The orbital j>rocess 
in front articulates anteriorly with the maxilla, ^>os^er/brfy with 
the sphenoid (its cells here usually opening into the sphenoidal 
sinus), internally with the ethmoid, and has a free orbital and 
zygomatic surface, the latter looking into the zygomatic fossa, 
with a rounded border forming part of the spheno-maxillary 
fissure ; behind, projecting upward and inward, is the sphenoidal 
process, grooved on its upper surface by a ptcrygo-palatine 




Fig. 24.— Left palate bone, posterior 
view (.Gray). 
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groove, to help to form the same-named canal ; articulating 
here with the sphenoid bone externally and posteriorly with 
the pterygoid process, and having an internal concave surface 
forming part of the outer wall of the nasal fossa. 

Describe the horizontal plate. 

This, completing the nasal floor and hard palate, presents on 
its inferior surface a transverse ridge for the tensor palati apo- 
neurosis, a deep groove assisting in the formation of the pos- 
terior palatine canal ; near this the orifices of one or two acce^- 
sory posterior palathie canals; an anterior border^ serrated 
and bevelled for the palate process of the superior maxilla ; a 
smooth concave posterior border for the attachment of the 
soft palate, terminating in the median line by a projection, 
which with its fellow on the other bone forms the posterior 
nasal f^nne for the azygos uvulae muscle ; and an internal 
thick border J whose upper edge is raised to form with its fellow 
a crest articulating with the vomer. 

How is this bone developed ? 

By one center in membrane at the angle of junction of the 
two plates (seventh to eighth fetal week). 

With what bones does it articulate ? 

The sphenoid, sphenoidal turbinated, ethmoid, superior max- 
illary, inferior turbinated, vomer, and opposite palate. 

Give the muscular attachments. 

Tensor palati, azygos uvula), internal pterygoid, and superior 
constrictor of the pharynx. 

The Inferior Turbinated Bones. 

Describe them (Figs. 25 and 2G). 

They are two thin, scroll-shaped bones, extended horizon- 
tally along the outer walls of the nasal fossae, just below the 
orifice of the antrum, and are attached to the inferior turbi- 
nated crests of the superior maxillary and palate bones, and 
])resent three processes for study : a lacrimal, in front of the 
upper border, forming part of the laiTimal canal by its junc- 
tion with the lacrimal and superior maxillary bones; further 
back, the ethmoidal procci^s, joining the unciform process of the 
ethmoid ; and from the lower border of this process the maxil- 
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laryproeetB projects, curving downward and hooking over and 
narrowing the orifice of the antrum. The outer surface (from 




the median plane of the head) is concave ; its inner, convex, 
roughened, and grooved for arteries and veina. 

Name the bones with which it articulates, and its method 
of development. 

It articulates with the ethmoid, lacrimal, palate, and supe- 
rior masillary bones; it is developed by one center in caHilage 
(fifth fetal month). No muscles are attached. 

The Vomer. 

Describe it. 

It is a single bone shaped like a plowshare, placed vertieallj 
in the nasal fosase (usually deviated to one side), and forms part 




of the nasal septum. Its gvperior border is deeply grooved for 
the rostrum of the sphenoid, with lateral wings (aire), each of 
which meets the vaginal process of the pterygoid process. The 
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anterior border is grooved for the vertical plate of the ethmoid 
and the nasal septal cartilage. The inferior border is received 
in the groove formed by the nasal crest of the superior maxil- 
lary and palate bones. The posterior border is free, concave, 
thick above and thin below, and separates the nasal fossae be- 
hind. On each lateral surface is the naso-palatine groove (some- 
times a canal) for the nerve of the same name, and also small 
furrows for the lodgement of blood-vessels. 

Name the bones with which it articulates, and its centers 
of ossification. 

The sphenoid, ethmoid, both superior maxillary, and both 
palate bones. It has two centers (eighth fetal week in mem- 
&rane)j which unite below, but form two laminae above ; ossifi- 
cation is not completed until after puberty. No muscles are 
attached. 

The Inferior Maxillary Bone, or Mandible. 

Enumerate its general characteristics. 

It consists of a bodi/, with two ramij which are surmounted 
on either side by a thin triangular coronoid process in front, 



Tniml 




Fig. 28.— Inferior maxillary bone, outer surface, side view (Gray). 

and an articular condyloid process posteriorly ; the constricted 
portion beneath the condyle is termed the neck of the condyle ; 
the depression separating these two processes is called the sig- 
moid notch, crossed by the masseteric vessels and nerve. 
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DeBcribe tlie bodr of the bone tl-'ig- 28). 

It ia horaeshoe-Bhaped, and prcHunts a triangular eminenoe 
in front, the mentiU prixrni, with a inmtal fiifirrck- on each side ; 
extending upward ia a median vertical ridge, the nymphgtU, 
marking the junction of the two halves of the bone ; on either 
side, just below the roots of the incittur teeth, is the incisor 
fossa, giving origiii to the levator menti ; and more externally, 
below the interval between the two bicuspid teeth, the mental 
foramen for the exit «f the mental veaHcIs and nerve. Ex- 
tending outward from tbe base of the mental process is a dis- 
tinct riif<fi', the rMenial iMiquf due, continuous posteriorly with 
the anterior border of the ramus ; to it are attached anteriorly 
the depresBur labii inferioris and the depressor anguli oris. The 
lower border, just in front of the attHchment of the masseter, 
is grooved for the facial artery. The inttrnal mirfoix (Fig. 29} 




PlO. 29.— Inftrlor maxillary bone, Inner autace, side view (flray). 



presents an indistinct Uiirnr drpremion, indicating the point of 
junction of the two halves of the bone, on cither side of the 
center of which are two prominent gpiii>il tnltcrclrs, disposed in 
pairs, aometimea blended info two, or even one irregular mass, 
the upper giving origin to the geniii-hyo-gloasi, the lower pair 
to the geiiio-hyoidei muselea. JTpon each side of these tuber- 
cles is the oval xiihUiiffjud fonnn for the gland similarly named, 
and beneath each is a rough depri'xsioii for the origin of the 
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digastric muscle. Extending obliquely upward and backward 
from the sublingual fossa is the internal oblique line (mylo- 
hyoid ridge) for the same-named muscle ; beneath its edge is 
the oblong submaxillari/ fossa for the submaxillary gland ; 
above it is the alveolar portion, hollowed into alveoli (sockets) 
for sixteen teeth in the adult, ten in the child. 

Describe the rami. 

These ascending, flattened, quadrilateral plates present in 
front the curved coronoid process^ giving attachment to the 
temporal muscle by its apex, margins, and inner surface ; next 
come the sigmoid notch and the condyle surmounting its nar- 
row neck^ in front of which is a depression for the tendon of 
the external pterygoid muscle, and externally a small tubercle 
for the external lateral ligament. The articular surface is ob- 
long, with its long axis transversely oblique from behind for- 
ward and outward, and is convex from behind forward and 
from side to side. Upon the inner surface of the coronoid 
process commences a longitudinal ridge^ with a groove^ for the 
temporal above, the buccinator muscle below. The outer sur- 
face of the ramus has various ridges for the attachment of the 
masseter muscle ; its inner surface presents a central oblique 
aperture, that of the inferior dental canal (communicating with 
each alveolus and terminating at the mental foramen) for the 
vessels and nerve ; in front of this opening is a prominent ridge, 
terminating behind in a sharp spine^ or lingula, for the long in- 
ternal lateral ligament ; below the spine is the mylo-hyoid 
groove for the same-named vessels and nerves ; and behind the 
groove is a rough surface for the internal pterygoid muscle. 

At the junction of the posterior and the inferior margins of 
the ramus is the angU^ marked with rough oblique ridges, ex- 
ternally for the masseter, internally for the internal pterygoid 
muscle. 

With what bones does the inferior maxillary articulate? 
With the two temporals. 

What ossific centers has it? 

It is the second bone of the skeleton to ossify (clavicle first), 
and is probably developed by several centers for each lateral 
half, chiefly in membrane^ partly in cartilage, which coossify 
about the. first year. 
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Compare the forms of the old and the adult jaw. 

In old age, the alveolar portion being absorbed, the angle 
formed by the ramus with the body is very obtuse, and the 
dental canal is near the upper surface (important surgically in 
operating for neuralgia) ; in adult age the ramus is almost ver- 
tical, and the dental canal lies about the middle of the bone. 

Give the muscular attachments. 

Fifteen pairs : to each ramus, the masseter, temporal, internal 
and external pterygoid ; to the ijiner surface of the bod^, the 
genio-hyoglossus, genio-hyoid, mylo-hyoid, digastric, and supe- 
rior pharyngeal constrictor ; to the outer surface of the body 
the levator menti, depressor labii inferioris, depressor anguli 
oris, orbicularis oris, platysma myoides, and buccinator. 

The Sutures and Fontanelles. 

What is a suture ? 

A line of interlocking, tooth-like processes, projecting from 
the external tables of the skull bones (the inner tables are 
merely apposed). Sutures are joints of the immovable class, 
synarthrosis, and subclass syndesmosis, being united by close 
ligaments. They are nineteen in number. 

Name those at the vertex. 

The interparietal (sagittal), the fronto-parietal (coronal), and 
the occipito-parietal (lambdoid). 

Name those at the sides. 

The spheno-parietal, the squamo-parietal, and the masto- 
parietal. 

Name those at the base. 

One basi-sphenoidal, two petro-occipital, two masto-occipital, 
two petro-sphenoidal, and two squamo-sphenoidal. The points 
of junction of the sphenoid with the frontal and ethmoid, and 
of the frontal with the ethmoid, are not usually described as 
sutures. 

Which only of the facial sutures has received a name ? 

The transverse, that extending from one external angular 
process of the frontal to the other, joining that bone with the 
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malar, sphenoid, ethmoid, lacrimal, superior maxillary, and 
nasal hones. 

Wliy does the skull consist of so many pieces ? 

To admit of continuous growth of the hones at their edges, 
pari passu with the growth of the brain ; hence premature co- 
ossification of all the sutures results in idiocy. Obliteration 
of the sutures occurs at variable periods after maturity. 

What are the fontanelles? 

They are membranous intervals in the infant's skull, corre- 
sponding to the junction of the four angles of the parietal with 
the contiguous bones. They number six, viz., the anterior, of 
lozenge-shape, at the junction of the sagittal and coronal su- 
tures, usually closed not later than the second year ; the poste- 
rior, triangular, at the junction of the sagittal and lambdoid 
sutures, closed a few months after birth ; and the lateral, one 
at the antero-inferior angle, another at the postero-inferior 
angle of each parietal bone, which are closed soon after birth. 

How are these spaces closed? 

By a gradual extension of the ossifying process, or by the 
development of additional centers, forming the so-called 
Wormian bones. 

THE SKULL AS A WHOLE. 

The Cerebral Fosss. 

Describe the general characteristics of the anterior fossa with 
its foramina (Fig. 30). 

Formed by the orbital plates of the frontal, the cribriform 
plate of the ethmoid and crista galli, the lesser wings and part 
of the body of the sphenoid, it is convex on either side and 
concave in the median line. The foramina are one median, 
the foramen caecum^ which, if pervious, transmits a vein from 
the superior longitudinal sinus to the nose ; one slit on each 
side of the crista galli for the nasal nerve ; three rows of olfac- 
tory foramina on each side for the olfactory filaments ; on the 
outer side of each olfactory groove the anterior and the poste- 
rior ethmoidal fonnnina, the former transmitting the anterior 
ethmoidal artery and the nasal nerve, the latter, the posterior 
ethmoidal artery and vein. 
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Fio, 31.— Base of the skull, 
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bidi for a small artery and vein ; the subarcuate fossa ; the 
foramen lacerum posterius transmitting the glosso-pharyngeal, 
pneumogastric, and spinal accessory nerves, the inferior petrosal 
and lateral sinuses, and the meningeal branches of the ascend- 
ing pharyngeal and occipital arteries ; the mastoid foramen for 
a vein and artery ; the posterior condyloid foramen (inconstant) 
for a vein ; the anterior condyloid foranif^n for the hypoglossal 
nerve, and a meningeal branch from the ascending pharyngeal 
artery : and in the floor of the fossa in the median line is the 
foramen magnum^ accommodating the medulla oblongata and 
membranes, the spinal accessory nerves, and the vertebral 
arteries. 

What additional foramina or openings are found at either 
side of the base of the cranium (Fig. 31)? 

The orifice of the Eus^tachian txdte. admitting air to the mid- 
dle ear. The canal for the tfusor tympani muscle above the 
former, separated from it by the septum tuhie, the posterior 
end of which is the processus cochlear ifomiis. The posterior 
orifice of the Vidian canal, for the A^idian nerve and vessels. 
Glaserian fissure for the processus gracilis of the malleus, 
and the tympanic branch of the internal maxillary artery. 
The orifice of the canal of llurjuier^ transmitting the chorda 
tympani nerve. The caual for Jacobi^ous nerve, the tym- 
panic branch of the glosso-pharyngeal. The aqusednctvs 
cochleae, for a small artery and vein running to and from the 
cochlea. The canal for Arnold's nerve, the auricular branch of 
the pneumogastric. The auricuhrr fissurr. for the exit of Ar- 
nold's nerve. The stylo-ntnstoid foramen, for the exit of the 
facial nerve and the entrance of the stylo-mastoid artery. 

The anterior and the posterior foramina of the palatal region 
have already been sufficiently described, and this region does 
not properly belong to the base of the cranium; while those 
opening externally at the b<ise and upon the face have been 
described sufficiently under the temporal bone and the supe- 
rior and inferior maxillary bones. 

The Orbital Cavities. 

Describe them (Figs. 82 and 33). 

They are two (juadrilateral pyramidal cavities, with bases 
outward, their long axes directed from the front inward and 
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backward, in such directions that if prolonged they would 

meet about the sella turcica of the sphenoid. Seven bones 
contribute to the formation of each, viz., the frontal', the eth- 




skuU (Leid/j. 



moid", the sphenoid", the lacrimal", the superior maullarj*, 
the palate*', and the malar"; each communicates with the 
cranial cavity behind by the optic foramen '" and the sphenoidal 
fissure", with the naial fossa through the canal of the nasal 
duct, and below externally by the spheno-m axillary fissure" 
with the temporal, zygomatic, and gpheno-maxiUary fossx. 



What bimos compose the roof, and what is its form? 

The orbital plate of the frontal anteriorly, the lesser sphe- 
noidal wing behind ; it is concave and directed downward and 
forward, presenting internally a depression'" for the fibro-earti- 
laginous pulley of the superior oblique muscle of the eye, and 
externally the lacrimal fossa" for the lacrimal gland. 



64 ESSENTIALS OF HUMAN ANATOMY. 

Describe the floor. 

Nearly flat, formed chiefly by the orbital plate of the supe- 
rior maxillary^, and to a less extent by the orbital processes 
of the malar ^* and palate bones; it presents just external to 
the lacrimal canal a depression for the inferior oblique muscle ; 
externally, the malo-'niaxillari/ suture; near the middle, the 
infra-orhital groove; and posteriorly, the pcdato-miaxillary 
suture. 

Name the bones forming, and the points of interest upon the 
inner wall. 

It is flattened, formed by the nasal process of the superior 
maxillary, the lacrimal'^*, os planum of the ethmoid", and the 
sphenoidal body. It presents in front the lacrimal groove"^ ^ 
bounded behind by the lacrimal crest; further back respec- 
tively the lacrimo-ethmoidal and ethmo-sphenoidal sutures. 

What forms the outer wall ? 

The orbital plate of the malar and the greater wing of the 
sphenoid, and on it are seen the openings of one or two malar 
canals^^ and the spheno-malar suture. 

Describe the superior external angle of the orbit. 

Posteriorly, the sphenoidal fissure (foramen lacerum ante- 
rius)^ for the entrance of the third, fourth, three branches of 
the ophthalmic division of the fifth and sixth nerves, and 
branches of the middle meningeal artery, a process of the dura 
mater, sympathetic nerve filaments, and the exit of the oph- 
thalmic veins, and a recurrent branch from the lacrimal artery. 
This angle also shows the fronto-malar and the fronto-sphenoi- 
dal sutures. 

What points does the superior internal angle present? 

The suture between the lacrimal, ethmoid, and frontal bones ; 
between the junction of the two latter bones the anterior eth- 
moidal foramen "^ for the anterior ethmoidal vessels and nasal 
nerve, and the posterior ethmoidal foramen^^ for the posterior 
ethmoidal vessels. 

What points does the inferior external angle present? 

The spheno-maxillary fissure'^^ transmitting the infra-orbital 
vessels and superior maxillary nerve, the ascending branches 
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from the spheno-paUtine ganglioD, and the orbital branch of 

the euperior maxillary nerve. 

How is the inferior internal angle formed? 

By a suture, the union of the lacrimal and os planum of the 
ethmoid with the Buperior maxillary and palate bones. 







of tbc Bkult (Gray). 



What foramen does the orbital margin present? 

The tapra-orhital' at the junction of the inner and middle 
thirds, transmitting the supra-orbital artery, veins, and nerve. 
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Describe the floor. 

Nearly flat, formed chiefly by the orbital plate of the supe- 
rior maxillary^, and to a less extent by the orbital processes 
of the malar ^* and palate bones; it presents just external to 
the lacrimal canal a depression for the inferior oblique muscle ; 
externally, the raalo^maxillary suture; near the middle, the 
infra-orhital groove; and posteriorly, the pcdato-maxillary 
suture. 

Name the bones forming, and the points of interest upon the 
inner wall. 

It is flattened, formed by the nasal process of the superior 
maxillary, the lacrimal'^*, os planum of the ethmoid '^^j and the 
sphenoidal body. It presents in front the lacrimal groove^, 
bounded behind by the lacrimal crest; further back respec- 
tively the lacrimo-ethmoidal and ethmo-sphenoidal sutures. 

What forms the outer wall? 

The orbital plate of the malar and the greater wing of the 
sphenoid, and on it are seen the openings of one or two malar 
canals^^ and the spheno-malar suture. 

Describe the superior external angle of the orbit. 

Posteriorly, the sphenoidal fissure (foramen lacerum ante- 
rius)^* for the entrance of the third, fourth, three branches of 
the ophthalmic division of the fifth and sixth nerves, and 
branches of the middle meningeal artery, a process of the dura 
mater, sympathetic nerve filaments, and the exit of the oph- 
thalmic veins, and a recurrent branch from the lacrimal artery. 
This angle also shows the fronto-malar and the fronto-sphenoi- 
dal sutures. 

What points does the superior internal angle present? 

The suture between the lacrimal, ethmoid, and frontal bones ; 
between the junction of the two latter bones the anterior eth- 
moidal foramen"^ for the anterior ethmoidal vessels and nasal 
nerve, and the posterior ethmoidal for amen^"^ for the posterior 
ethmoidal vessels. 

What points does the inferior external angle present? 

The spheno-maxillary fissure^^ transmitting the infra-orbital 
vessels and superior maxillary nerve, the ascending branches 
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from the apheno palatine gaiighoo and the oibital branch o 

the superior maxillary Der\e 

How iB tho infenor internal angle formed? 

By a sutire the union of the laenmat and os planum of th 
ethmoid with the superior maxillary and palate bones. 




region of thu Bkull (Gray). 



What fonunen does tiie orbital margin present? 

The wupra-orhital' at the junction of the inner and middle 
thirds, transmitting the supra-orbital artery, veins, and nerve. 
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Give the boundaries and the foramina of the middle fossa. 

In front it is bounded by the posterior margins of the lesser 
wings of the sphenoid, the anterior clinoid processes, and the 
anterior margin of the optic groove ; behind, by the upper bor- 
ders of the petrous portions of the temporal bones and dorsum 
sellae ; externally by the squamous plates of the temporals and 
anterior inferior angles of the parietals. The foramina are on 
each side, the optic for the optic nerve and the ophthalmic 
artery. The sphenoidal fissure transmits the third, fourth, three 
branches of the ophthalmic division of the fifth and sixth cranial 
nerves, and filaments of the sympathetic, the ophthalmic veins, 
branches of the lacrimal and middle meningeal arteries with 
a process of the dura mater ; immediately behind this, the 
foramen rotundum^ for the superior maxillary division of the 
fifth cranial nerve ; more posteriorly, t\iG foramen ovale, for the 
inferior maxillary division of the fifth nerve, the small menin- 
geal artery, and the small petrosal nerve ; between the two, 
internally, the foramen Vesalii (often absent), for a small vein ; 
piercing the posterior inferior angle of the greater sphenoidal 
wing, the foramen spinosum, for the middle meningeal artery, 
meningeal veins, nervus spinosus, a recurrent branch from the 
inferior maxillary nerve, and the sympathetic branches from 
the cavernous plexus ; on the inner side of the oval foramen 
the foramen lacerum (medium) (filled in below by a plate of 
cartilage in the fresh state), for the internal carotid artery, 
carotid sympathetic plexus. Vidian nerve, and a small menin- 
geal branch from the ascending pharyngeal artery ; on the an- 
terior surface of the petrous portion of the temporal is seen 
the eminence caused by the superior semicircular canal, emi- 
nentia arcuata ; outside this the roof of the middle ear, tegmen 
tympani; the groove leading to the hiatus Fallopii ; a smaller 
groove and forajnen for the small superficial petrosal nerve ; a 
depression for the Gasserian ganglion ; and the omfice of the 
carotid canal. 

Describe the posterior fossa. 

It is deeply concave and formed by the occipital, petrous, 
and mastoid portions of the temporal, the posterior inferior 
angle of the parietal, and part of the body of the sphenoid. 
It presents the meatus auditorius internus for the facial and 
auditory nerves and the auditory artery ; the aqusedv^tus vesti- 
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hvli for a small artery and vein ; the suharcudte fossa ; the 
foramen lacerum posterim transmitting the glosso-pharyngeal, 
pneumogastric, and spinal accessory nerves, the inferior petrosal 
and lateral sinuses, and the meningeal branches of the ascend- 
ing pharyngeal and occipital arteries ; the mastoid foramen for 
a vein and artery ; the posterior condyloid foramen (inconstant) 
for a vein ; the anterior condi/loid foramen for the hypoglossal 
nerve, and a meningeal branch from the ascending pharyngeal 
artery : and in the floor of the fossa in the median line is the 
foramen magnum^ accommodating the medulla oblongata and 
membranes, the spinal accessory nerves, and the vertebral 
arteries. 

What additional foramina or openings are found at either 
side of the base of the cranium (Fig. 31)? 

The orifice of the Eustachian tube, admitting air to the mid- 
dle ear. The canal far the tensor tympani muscle above the 
former, separated from it by the septum tuhse^ the posterior 
end of which is the processus cochlear if ormis. The posterior 
arifice of the Vidian canal, for the Vidian nerve and vessels. 
Glaserian fissure for the processus gracilis of the malleus, 
and the tympanic branch of the internal maxillary artery. 
The orifice of the canal of Hvguier, transmitting the chorda 
tympani nerve. The canal for Jacobsons nerve, the tym- 
panic branch of the glosso-pharyngeal. The aquseductus 
cochleae, for a small artery and vein running to and from the 
cochlea. The canal for Arnold's nerve, the auricular branch of 
the pneumogastric. The auricuhr fissure, for the exit of Ar- 
nold's nerve. The stylo-mastoid. foramen, for the exit of the 
facial nerve and the entrance of the stylo-mastoid artery. 

The anterior and the posterior foramina of the palatal region 
have already been sufficiently described, and this region does 
not properly belong to the base of the cranium; while those 
opening externally at the base and upon the face have been 
described sufficiently under the temporal bone and the supe- 
rior and inferior maxillary bones. 

The Orbital Cavities. 

Describe them (Figs. 32 and 33). 

They are two quadrilateral pyramidal cavities, with bases 
outward, their long axes directed from the front inward and 
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Wliat parts are common to all vertebrae? 

A hody^; posteriorly on each side 2i pedicle^, supporting two 
laminse^, which, joining behind, form the neural arch and en- 




FiG. 35.— A type-vertebra (Leidy). 

close the spinal foramen*. The arch supports seven processes, 
one spinous^ where the laminae join, two transverse^, and four 
articular'^. 

Describe a vertebral body. 

It is composed of cancellous bone, with a thin, compact layer 
externally ; its sides are concave from above downward, while 
its upper surface is in the cervical region, concave laterally, 
forming a lip at either side, while the lower surface is convex 
from side to side and concave from before backward, forming an 
anterior lip ; in the tJtorade region it is flat above and below ; 
and in the lumbar region flattened, or slightly concave above 
and below. Articular facets and demi-facets for the heads of 
the ribs mark the thoracic bodies, neither the lumbar nor the 
cervical bodies having these. 

Describe the pedicles. 

They project backward in all but the cervical vertebrae, where 
they are directed obliquely outward. They present vertebral 
notches above and below (deepest ahove in the cervical verte- 
brae ; beloxo in the thoracic and lumbar spine), forming, when 
articulated, intervertebral foramina for the exit of the spinal 
nerves and the entrance of vessels. 
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Wliat are the laminae? 

Two broad plates closing in the spinal foramen, roughened 
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FiQ. 36.— Cervical vertebra (Gray). 

at their upper margins and at the inferior part of their anterior 
surfaces for the ligamenta subflava. 

Describe the transverse processes. 

They are bifid in the cervical and perforated by the verte- 
bral foramen for the vertebral vessels and plexus of nerves ; 
thick and strong, with articular facets in the thoracic ; long and 
slender in the lumbar ; they spring from the junction of the 
pedicle and lamina, and also from the side of the body in the 
cervical region. 

Describe the articular processes. 

Two are superior and two inferior, projecting from the junc- 
tion of the laminae and pedicles. The upper pair look back- 
ward and upward in the cervical region ; hackivard and 'mit- 
ward in the thoracic ; backward and inward slightly in the 
lumbar ; the lower pair are exactly the reverse of the upper 
in each region. 

Describe the spinous processes. 

Bifid, short, and horizontal in the cervical ; long, triangular, 
and directed obliquely downward in the thoracic ; and thick, 
broad, and quadrilateral in the lumbar. 
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Describe the spinal foramen. 

It is largest and triangular in the cervical, smallest and round 
in the thoracic, medium and triangular in the lumbar. 

Name the peculiar vertebrae of each region, and describe 
them. 

The first cervical, or atlas (Fig. 37) ; the second cervical, or 




Foramen /or 
vertebral artery 






Fig. 37.— First cervical vertebra or atlas (Gray). 



axis; the seventh cervical, or vertebra prominens; the first, 
tenth, eleventh, and twelfth thoracic, and the fifth lumbar. 

The atlas supports the head, and is formed of two lateral 
masses joined by an anterior and a posterior arch; the former 
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Fig. 38.— Second cervical vertebra or axis (Gray). 



presents a facet posteriorly for the odontoid process. Upon 
the upper surface of each lateral mass is an articular facet 
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lookiDg upward, inward, and backward for the occipital con- 
dyles, while the inferior facet looks dowoward and slightlj in- 
ward ; a email tubercle repiesents the spinous process. Devel- 
opment is by one center I'or tlie anterior arch (first year) ; one 
tor each lateral mass (seventh fetal week). 

The axis (Kig. 38) has surmounting the body the odontoid 
process, with a facet in front for articulation with the atlas, 
another behind for the transverse ligament, with a r'mghcnal iipex 
to which are attached the check ligaments ; on each side of the 
odontoid, facing upward and outward, are the superior articular 
processes. Detelopmeid is like 
other vertcbrte, except three 
additional centers for the odon- 
toid, two appearing at the sixth 
fetal month, making six. 

The Vfrtelrra prvminetis (Fig. 
3») is so called because of its 
long spinous process, to which 
b attached the ligamentura 
nuchte. Development is like 
other vertebrse, except one ad- 
ditional center for the anterior 
part of the transverse process. 

The peculiar thora^c Tertebrn 

(Fig. 41). 

The first has an entire facet and a demt-facet on the body ; 
the ninth asually has no peculiarity ; the tenth has a demi- 
faeet on the pedicle and one /««■( on the transverse process; 
the eleventh and twelfth have one facet on the pedicle, none 
on the transverse processes, the latter also closely resembling 
those of a lumbar vertebra. 

The fifth lumbar has a markedly wedge-shaped body, with 
the base forward. 

How are the ordinary vertebra developed? 

By two centers for the body and one for each lamina (sixth 
to eighth fetal week) ; at sixteen years one center for the tip of 
each transverse, and two for the spinous process ; and at twenty- 
one years a plate upon the upper and the lower surfaces of the 
body, making ten in all ; the lumbar vertebrse have two addi- 
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tional centerB tipping the superior articular processes ; coossi- 
ficatioii at thirty years. 




Describe the sacrum. 

It is composed of five consolidated vertehrse, is of triaognlar 
form with broad base and blunted apes and lateral expanded 



THE VERTEBRAL COLUMN. 



or alse; its antcriur Huri'nce it< concave, ita poBterior 
, and with the coccyx it forms tlie posterior wall of the 




true pelvis. Its anterior surface (Fig 41) la marked by four 
transverse ridges^ indicating the lints of junction of the seg- 




ments; eight anterior social ffDitmina with broad shallow 
grtxmet for the anterior sacral nerves open on thta surface ; 
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the point of junction with the last lumbar vertebra forma the 

promotUiiTi/ (sacro- vertebral angle) ; and upon each side are 
the aim— the expanded portions of the bone. Posteriorly 
(Fig. 44) are three or four median tubercles (rudimentary 
spinous processes) ; esternally are the laminae, thoae of the 
fifth and sometimes the fourth being deficient ; outside these 
is a row of rudimentary articular processes. On each side of 
the spine is a broad sacral groove, lodging the origin of the 




m, posterior aurtece (Qniy). 

erector spinte muscle ; externally are the four posterior sacral 
foramina on each side ; at the posterior inferior portion of the 
bone are the two camua — articulating surfaces for the coccyx ; 
each lateral surface has on its anterior upper part an auricular 
surface for articulation with the ilium ; on each aide of the 
apex below is a deep ici/cA, for the fifth sacral nerve ; the fcose 
resembles the upper surface of a lumbar vertebra, with the 
last of which it articulates; the npcx., directed downward and 
forward, has an oval concave articular surface for the coccyx ; 
the sacral canal runs the whole length of the bone, triangular 
above, small and fiattened below, and deficient in its posterior 
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wall at the lower part ; it lodges the sacral nerves, and into it 
open the anterior and posterior sacral foramina. 

What centers of ossification has the sacrum? 

Thirty-five or forty, appearing from the eighth fetal week 
to the twentieth year, coossification being complete from the 
twenty-fifth to the thirtieth year. The bodies have each 
three or four centers: each lamina one center; the lateral 
masses three centers each ; the lateral surfaces two each. 

Give the muscular attachments. 

The pyriformis, coccygeus, and iliacus in front ; the gluteus 
maximus, latissimus dorsi, multifidus spinse, erector spinaB, and 
sometimes the extensor coccygis behind — seven pairs. 

Describe the coccyx (Fig. 45). 

It is usually composed of four rudimentary vertebrae, more 
or less coossified ; it forms a triangular bone whose base^ artic- 
ulates with the sacral apex. The first piece 
presents two cornua^, projecting upward from 
either side of the base for articulation with 
the sacral cornua, their junctions completing 
the fifth sacral foramina for the posterior 
branches of the fifth nerves. The apex^ is 
rounded and occasionally bifid or turned to 
one side ; rudimentary bodies, transverse and 
articular processes may be seen on the first 
two segments. ^^®- 45.— Coccyx. 

Describe its development. 

From four centers: one for each segment, the first piece 
commencing at birth ; second, five to ten years ; third, ten to 
fifteen years ; fourth, fifteen to twenty years ; coossification 
varies as to time and manner. 

Give the muscular attachments. 

Laterally the coccygeus ; behind the gluteus maximus and 
extensor coccygeus (inconstant) ; apex, sphincter ani ; in front, 
the levator ani. 
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The Hyold Bone. 

Describe this bone and its development (Fig. 46). 

It consists of a body and two greater and two lei%er cot^va; 
the greater cornua project backward from the lateral sarfaoes 




Fia. 46.- Hyold 



of tbe body, and have attached to their tubercular ends the 
thyro-h joid ligaments ; the lesser cornua, attached to the junc- 
tion between the body and the greater cornua, give attach- 
ment by their apices to the stylo-hyoid ligaments j it is devel- 
oped by five centers ; one for the body, one for each greater 
horn toward the end of fetal life, and one fur each lesser faorn 
some months after birth. 

Give the mnsculax attachments. 

The sterno-hyoid, thyro-hyoid, omo-hyoid, digastric, stylo- 
hyoid, mylo-hyoid, genio-hyoid, geiiio-hyo-glossus, chondro- 
glosaus, hyo-glossua, middle pharyngeal constrictor, and some- 
times the lingualia. 

The Thorax. 

CHre its stmcture, fbrm, and boundaries. 

It is conical in form, and its osseo-cartilaginous framework 
is formed by the thoracic vertebral bodies behind, the ribs later- 
ally, and the co.stal cartilages and sternum in front ; its base is 
formed by the diaphragm. Through its apex pass the great 
cervical vcMsels, the ptieumogastric, phrenic, and sympathetic 
nerves, the trachea, esophagus, thoracic duct, and apices of the 
lungs covered by pleura. 
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What are the most important structures this cavity contains? 

The trachea, primitive bronchi and lungs, the heart, aorta 
and its primary branches, the internal mammary vessels, the 
venae cavae, bronchial and azygos veins, the pneumogastric, 
phrenic, and splanchnic nerves, the esophagus, thoracic duct, 
lymphatic vessels and glands, thymus gland or its remains. 

The Sternum. 

Describe it (Figs. 47 and 48). 

The breast-bone consists of three segments, viz. the manu- 
brium (handle), the gladiolus (sword), and the ensiform (xi- 
phoid) cartilage. Upon the upper border of the manubrium is 
the interclavicular notch, upon either side of which is the facet 
for the clavicle ; lower, another for the first rib ; below, a demi- 
facet for the second rib. 

The gladiolus has a demdrfacet above for the second rib, an- 
other below for the seventh ; and between, facets for the third 
fourth, fifth, and sixth ribs. 

The ensiform cartilage has a demi-fax^t above for the carti- 
lage of the seventh nb. 

How is this bone developed? 

By six centers : one for the manubrium, four for the gladi- 
olus, one for the ensiform cartilage (fifth fetal month to eigh- 
teenth year) ; the three pieces rarely coossify. 

What muscles are attached to this bone ? 

Above, the sterno-cleido-mastoid, the sterno-hyoid, and the 
stern o-thyroid ; below, the rectus abdominis, the external and 
internal oblique, the transversalis, and the diaphragm ; in front, 
the pectoralis major ; behind, the triangularis sterni. 

The Ribs. 

What is their number, and how are they divided? 

Twelve on each side, seven of which are true, or those artic- 
ulating with the sternum by a separate cartilage ; five false, 
three of which indirectly articulate through the medium of the 
seventh cartilage ; while the two lowest, having their anterior 
extremities free, are cMq^l floating ribs. 
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Of wliat paxts does a rib consist? 

A head, neck, shaft, angle, and tuberosity, except the eleventh 
and twelfth ribs. 

Describe these parts (Fig. 49). 

The head^ (except the first, eleventh, and twelfth ribs, which 
each have only one facet) is divided into two facets by a ridge 
for the interarticular ligament. The neck'' is flattened, rough- 
ened upon its upper border for the anterior, and upon its poste- 
rior surface for the middle costo-transverse ligaments ; in front 




Pig. 49.—^ and B, typical ribs ; C, first rib ; D, twelfth rib. 

it is smooth. The tuberosity^ (absent in the eleventh and twelfth), 
placed at the base of the neck, presents a facet for the trans- 
verse process of the next lower vertebra, and a rough surface 
for the posterior costo-transverse ligament. The shafts is 
twisted on its long axis (except the first and second), ex- 
ternally convex, its upper border rounded, its lower grooved*' 
for the intercostal vessels and nerve, and presents at its ante- 
rior extremity an ovcd depression^ for the costal cartilage. The 
angU^ at a variable distance in front of the tuberosity, is indi- 
cated by a rough line. 

How are the ribs developed? 

By three centers (except the eleventh and twelfth, two cen- 
ters), one each for the head, shaft, and tuberosity (for the shaft, 
sixth fetal week) ; for the head and tuberosity (sixteenth to 
the twentieth year) ; coossifies at the twenty -fifth year. 

6 
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Describe the peculiar tlbs^ 

They are the first, second, eleventh, and twelM ribe (Figs, 49 
and 50). 

First rib', broad, short, flat, one facet on the head, angle ab- 
Bent ; on the upper surface two parallel grooves, the anterior for 
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the subclavian vein, the posterior for the artery, and between 
them a tubercle'' (Lisfranc's) for the anterior scalene muscle, a 
guide to the tuhelaman artery. 

Second rib, also flattened, the tuberosity and angle nearly 
coincide, and presents near its middle a Tovgh eminence for the 
attachment of the second and third digitations of the serratus 
magnus and for the scalenus posticus. 
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Tenth riby usually two facets on the head, hence not peculiar. 

Eleventh rib, one facet on the head ; no tuberosity, no neck, 
slight angle. 

Twelfth rib "^ J one facet on the head ; neither neck, angle, nojj 
tuberosity. 

Describe the costal cartilages. 

The costal cartilages (Fig. 47) prolong the ribs to the ster- 
num and greatly increase the elasticity of the chest-wall ; they 
gain in length to the seventh, and then become shorter ; their 
breadth decreases from above down ; their directions vary : the 
first descends, the second is horizontal, the third ascends, and 
the others (except the last two) descend in the line of the rib 
for a short distance and then ascend. Each presents two sur- 
faces, two borders, and two extremities ; the anterior surfaces 
are convex and give attachment in part to the thoracic and 
abdominal muscles ; the posterior surfaces are concave, giving 
attachment to the diaphragm and triangularis sterni ; the bor- 
ders give attachment to the intercostal muscles and fasciae ; the 
outer ends are continued into the osseous tissue of the ribs ; 
internally, the cartilages of the true ribs unite with the ster- 
num (see page 80) ; those of the first three false ribs (eighth, 
ninth, and tenth) become slender and pointed, and unite with 
the one above ; the eleventh and twelfth are pointed and free. 
The sixth, seventh, and eighth (sometimes the fifth and ninth) 
have a series of interchondral articulations by means of a 
broad cartilaginous band. All are prone to ossify in old age. 

The Pelvic Bones. 

What are they? 

The ossa innominata, the sacrum, and the coccyx. 

Describe the innominate bone (Figs. 51 and 52). 

It is formed by the union, about puberty, of three bones, 
the ilium, ischium, and pubes (Fig. 51). At their point of 
junction is the acetabulum (cotyloid cavity) for the head of 
the femur — the pubes forming one-sixth, the ilium three-sixths, 
and the ischium two-sixths. A rough central depression at the 
bottom of the acetabulum lodges a vascular mass of fat covered 
with synovial membrane, while the anterior lower margin is in- 
terrupted by the cotyloid notch, bridged across by the trans- 
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verse ligament, beneath nhich pass the nutrient vessels and 
ligamentum teres, which latter arises from either side of the 
notch externally , the whole margin has attached to it the 




Pie. 51.— Right 



(Gray). 



cotyloid ligament. Between the pubea and the ischium, on the 
anterior surface, is the ohiuraior foramen (thyroid), closed by 
the membrane of the same name, except above externally, 
where the obturator veasels and nerve escape ; the foramen is 
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a large ovoidal opening in the male, a smaller and triangular 
one in the female. 

D^cribe the ilium. 

This is the upper expanded portion of the bone (Fig. 51), 
presenting along its upper border the crest with its outer 
and inner lips, terminating in front by the anterior superior 
spinous process^ giving origin to Poupart's ligament, the sarto- 
rius and tensor fasciae femoris muscles, and behind by the 
posterior superior spinous process^ to which are attached part of 
the erector spinas muscle and the oblique band of the sacro- 
iliac ligament. Below both the anterior and posterior spines 
is a process called, respectively, the anterior (for the straight 
tendon of the rectus femoris muscle) and posterior inferior spin- 
ous (for the great sacro-sciatic ligament) ; by these projections 
a notch is formed in front and behind, the former giving partial 
origin to the sartorius muscle and transmitting the external 
cutaneous nerve. Between the posterior inferior spine and the 
spine of the ischium is situated the greater sacro-sciatic notchy 
giving exit to the pyriformis muscle, the greater and lesser 
sciatic, superior and inferior gluteal and pudic nerves, also one 
to the obturator internus muscle, and the sciatic, gluteal, and 
pudic vessels. About two inches from the posterior superior 
spine, passing downward and outward from the crest, is the 
superior gluteal line, from the surface back of which arise the 
gluteus maximus muscle and a few fibers of the pyriformis ; 
about an inch behind the anterior superior spine, passing from 
the crest downward and backward to the upper part of the 
great sacro-sciatic notch, is the middle gluteal line, the gluteus 
medius arising from the space between these two lines ; pass- 
ing downward and backward, from the upper part of the ante- 
rior inferior spine to the front of the sacro-sciatic notch, is the 
inferior gluteal line, between which and the middle arises the 
gluteus minimus. Above the acetabulum is a groove for the 
reflected tendon of the rectus femoris muscle. The inner sur- 
face presents (Fig. 52) in front the iliac fossa for the iliacus 
muscle and a broad groove for the psoas-iliacus tendon ; pos- 
teriorly is seen — 1, a smooth surface below the ilio-pectineal 
line in the true pelvic cavity ; 2, an auricular surface for the 
sacrum ; 3, a rough surface for the sacro-iliac ligaments ; 4, a 
rough surface for the muscles of the back. 
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Describe the ischinm 

It consists of a. I ly t heronty and ramm and forma the 
lowest part of the nnominate bone The external surface of 
the body forma t to s Kths of the acetabulum below this ns a 
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grootx for the obturator externus tendon ; its inner surface 
forma the lateral boundary of the true pelvis ; from the post«- 
rior border, below the center, projects the ipine of the nckium, 
above and below which are the greater and lemer gacro-sciatic 
notches, the latter giving egress to the obturator internus mus- 
cle and ingress to its nerve and to the pudic vesaela and nerve. 
The lowest portion presents a tuberosity, with an outer and an 
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inner lip — ^to the latter being attached the greater sacro-sciatic 
ligament ; to the outer is attached the quadratus femoris and 
adductor magnus muscles. Passing upward and inward from 
the tuberosity to join the ramus of the pubes, and bounding 
the obturator foramen in front, is the thin, flattened ascending 



ramus. 



Describe the pubes. 

This bone (also called pectineal) consists of a hody^ a horizon- 
tal and a descending ramus. The outer end of the horizontal 
ramus forms one-sixth of the acetabulum ; above, a rough ilio- 
pectineal eminence indicates the point of junction with the 
ilium ; the inner end is the oval symphysis with eight or nine 
ridges for attachment of the fibro-cartilage ; the upper triangu- 




FiG. 53.— Plan of the development of the os innominatum. 

lar surface presents posteriorly the pectineal portion of the ilio- 
pectineal line ; the anterior surface presents the crest^ ending 
externally in the pubic spine giving attachment to Poupart's 
ligament, internally in the angle; below is a groove for the 
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obturator vessels and nerve ; the descending ramuSy tliin and 
flat, joins tliat of the ischium, completing the anterior bound- 
ary of the obturator foramen. 

How are these bones developed? 

By three primary centers (Fig. 53), one for each bone (from 
the eighth fetal week) ; and five secondary centers : one for the 
crest, one for the tuberosity, one for the anterior inferior spine, 
one for the symphysis, and one Y-shaped, joining the three pieces 
forming the acetabulum, appearing about puberty ; bone coos, 
sifies completely about the twenty-fifth year. (For order of 
junction, see Gray.) 

What muscular attachments has the innominate bone? 

Those of the abdomen, some of the thigh, those of the peri- 
neum and pelvic floor. 

The Pelvis. 

Describe the pelvis. 

Formed by the two innominate bones, the sacrum and the 
coccyx, all above the ilio-pectineal lines is called the false pelvis, 
consisting of the two iliac fossse; all below, the true pelvis. 

Describe the true pelvis. 

Its brim, or inlet, somewhat heart-shaped, is formed by the 
linea ilio-pectinea at the sides, completed in front by the spine 




Fig. 54.— Diameters of the pelvis. 



and crest of the pubes, behind by the anterior margin of the 
base of the sacrum and promontory of the sacrum. Its aver- 
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age diameters in the female are, antero-posterior**, four inches ; 
the oblique"*, four and one-half inches; transverse"', five 
inches ; its long axis, if extended, would pass from the middle 
of the coccyx to the umbilicus ; in the male these measure- 
ments are diminished by at least one-half inch. 

Describe the cavity. 

This is bounded in front by the symphysis pubis, behind by 
the concavity of the sacrum and coccyx, on either side by the 
broad, smooth inner surface of the ischium and by the lower 
part of the ilium, forming a curved canal wider in the middle 
than at its outlets, measuring in depth of the symphysi^ one 
and one-half inches, three and one-half inches in the middle 
axial line, and four and one-half inches posteriorly, perhaps as 
much as five and one-half inches in males. 

Describe the lower circnmference of the pelvis. 

This is called the outlet^ is bounded on each side by the tu- 
berosity of the ischium, the pubic arch in front and tip of the 
coccyx behind. Its diameters, antero-posterior, oblique, and 
transverse, measure respectively five, four and one-half, and 
four inches, being the reverse of the diameters of the inlet, 
explaining the rotation of the fetal head; in the male the 
diameters average three and one-half inches. 

What are the chief differences between the male and the 
female pelvis? 

The strength of the bones, distinctness of the muscular im- 
pressions, the depth and narrowness of the cavity, and large 
obturator foramina mark the male pelvis ; the lighter bones, 
broader iliac fossae, the less-curved sacrum, the wider pubic 
arch, and the universally greater diameters distinguish the 
female pelvis, 

BONES OF THE UPPER EXTREMITY. 

Name the bones. 

The clavicle, scapula, humerus, radius, ulna, scaphoid, semi- 
lunar, cuneiform, pisiform, trapezium, trapezoid, os magnum, 
unciform, five metacarpal, and fourteen phalangeal bones. 

Describe the clavicle. 

It is a long bone, curved like the italic letter/, its outer third 
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flattened from above downward, and concave anteriorly ; the 
inner two-thirds is cylindrical and convex anteriorly ; it extends 
almost horizontally between the sternum and scapula, the two 
extremities being respectively termed the sternal and the 
acromial. 

Describe the chief points presented by the clavicle, com- 
mencing at the outer extremity. 

The upper surface (Fig. 55) has tnipressionSj that in front for 
the deltoid, that behind for the trapezius ; at the outer end is 



Sternal extremity 



Acromial extremity 




Fig. 55.~Left clavicle, superior surface (Gray). 

a facet articulating with the acromial process of the scapula ; 
at the posterior border, beneath, is the conoid tnhercle (Fig. 56), 




Fig. 56.— Left clavicle, inferior surface (Gray). 

just above the coracoid process of the scapula, for the conoid 
ligament ; extending from the tubercle, forward and outward, 
nearly to the outer end of the anterior border is the oblique 
line for the trapezoid ligament ; occasionally at the center of 
the anterior border of the outer third is the deltoid tubercle. 
The under surface of the middle portion presents the subclavian 
groove for the same named muscle — either here or on the pos- 
terior surface appears the medullary foramen directed outward ; 
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the inner third of the superior border bears an impression for 
the sterno-mastoid muscle (Fig. 55), while the inner half of 
the anterior margin has another impression for the pectoralis 
major muscle. Beneath the posterior border of the sternal 
end is the rhomboid impression^ for the rhomboid or chondro- 
clavicular ligament. The sternal end is triangular in form, its 
inner surface for articulation with the sternum, this surface 
being continuous with a facet beneath, for articulation with 
the first costal cartilage. 

Give its development. 

By two centers : one for the shaft earliest in the body (thirtieth 
day) ; one for the sternal end (eighteenth to twentieth year) ; 
uniting about the twenty-fifth year. 

Give the muscular attachments. 

The sterno-cleido-mastoid, trapezius, pectoralis major, deltoid, 
subclavius, sterno-hyoid, and usually the sterno-thyroid ; six or 
seven in all. 

Describe the scapula. 

The shoulder-blade, a large, flat, triangular bone, extends 
from the second to the seventh rib or seventh space on the 
back and side of the thorax, its posterior margin lying nearly 
parallel to and one inch from the spinous processes of the 
vertebrae. 

The venter (anterior surface) or subscapular fossa is concave, 
presents some transversely oblique ridges (Fig. 57) for the 
tendinous insertions of the subscapular muscle, and a mar- 
ginal surface along the inner border — triangular above and 
below, linear between — for the serratus magnus muscle. The 
subscapular angle is the transverse depression at its upper part 
where the fossa is deepest. 

The dorsum (posterior surface) (Fig. 58) is divided by a 
prominent bony ridge, the spine ^ affording attachment to the 
deltoid and trapezius muscles and ending in the acromion 
process^ into the supra- and infraspinous fossae , for the origin of 
similarly named muscles ; in the latter is a nutrient foramen. 
The lower fossa presents a marginal surface^ divided by an 
oblique line at the junction of the lower and middle thirds, into 
two surfaces, the lower for the teres major, the upper for the 
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teres miDor muscles ; about the junction of the middle and 

upper thirds of this border is a gromx for the dorsalis scapulie 
vessels. The spine internally presents a triangular surface, 
over which plays the aBcending part of the trapezius muscle. 
The acromion process (suBimit of the shoulder) is a triangular 
flattened process, cnrving outward, forward, and upward, to 




scapula, anterior surbce or renter (Qiey). 



overhang the glenoid fossa ; giving attachment along its outer 
mai^n to the deltoid ; its inner margin, the trapezius ; by its 
apex, to the coraeo-aeromial ligament ; and having on its inner 
margin, behind the apes, an articular facet (Fig, 57) for the 
clavicle. 



BONES OF THK III'PEB EXTREMITY. 93 

J>«Mifl>e the ooracoid process of the scapula. 

The coracoid procet* (Figs. 57, 5H) (like a. crow's beak) rises 
by a broad base from the upper part of the neck of the scapnla, 




— Left scapula, pot 



(Gray). 



curving over the inner part of the glenoid cavity. To the 
anterior margin, near the tip, is attached the pectoralis minor 
muscle, and from its apex arise the short head of the biceps 
and the coraco -brachial is muscle. To the inner side of the 
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root is a rough impression for the conoid ligament, whence 
runs obliquely forward and outward on its upper surface a 
ridge for the trapezoid ligament. The coraco-acromial liga- 
ment is attached externally. 

Describe the scapular borders. 

The superior border — the shortest — presents at the base of 
the coracoid the suprascapvlar notch (Fig. 58), becoming a 
foramen when the transverse ligament is in situ, through which 
passes the suprascapular nerve, above which passes the supra- 
scapular artery ; from the border just internal to the notch 
arises the omo-hyoid muscle. The axillary border — the 
thickest — presents just below the glenoid fossa a rough sur- 
face for the long head of the triceps muscle, succeeding which 
is a longitudinal groove for part of the subscapular muscle. 
The vertebral border — the longest — presents an anterior lip for 
the serratus magnus muscle, a posterior lip for the supra and 
infraspinatus muscles, and an intermediate space for the levator 
scapulae above, for the rhomboideus minor from the edge of 
the triangular apex of the spine, and for the fibrous arch of 
the rhomboideus major muscle below. 

Give the points of interest connected with the angles. 

The superior angle (Fig. 57) afibrds partial attachment to 
the serratus magnus, to the levator scapulae, and supraspi- 
natus muscles. The inferior angle (Fig. 58) affords attach- 
ment to the teres maior muscle, part of the serratus magnus, 
and (often) a few fibers of origin of the latissimus dorsi. The 
external angle, or head, presents a shallow pyriform glenoid 
fossa (Fig. 57) for the head of the humerus, deepened, in the 
fresh state, by the glenoid ligament, from the upper part of 
which and from the supraglenoid tubercle the long head of the 
biceps flexor cubiti arises. The neck (Fig. 58) is the slightly 
depressed surface surrounding the head ; the surgical neck is 
well posterior to the head, passing through the suprascapular 
notch (Fig. 58). 

How is this bone developed? 

By seven centers : one for the body (second fetal month) ; 
two for the coracoid (one at the first year, one at the fifteenth 
to the seventeenth year) ; two for the acromion ; one for the 
vertebral border; one for the inferior angle (all these last, 
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fifteenth to seventeenth year) ; coossification (twenty-second 
to twenty-fifth year). The acromion may not unite with the 
spine by bony union, but by a gliding joint with synovial 
membrane. 

Give the muscular attachments. 

The subscapular, supra and infraspinatus, deltoid, trapezius, 
omo-hyoid, serratus magnus, levator scapulae, rhomboideus 
minor and major, triceps, teres minor and major, biceps, coraco- 
brachialis, pectoralis minor, occasionally the latissimus dorsi. 

The Arm. 

Describe the chief processes and the general characteristics 
of the humerus. 

This, the only arm bone, articulates above with the scapula, 
below with the ulna and radius. The upper extremity, the head 
(Fig. 59), nearly hemispherical, facing upward, inward, and 
slightly backward, forms with the glenoid fossa of the scapul» 
the shoulder or scapulo-humeral joint. Best marked supe- 
riorly is the constriction called the anatomical neck^ indi- 
cating the capsular attachment ; external to the head is the 
greater tuberosity^ with three facets for the supra- and infra- 
spinatus and the teres minor muscles ; in front, directed 
inward and forward, is the lesser tuberosity for the subscapular 
muscle ; commencing between these two projections, and 
extending for the upper third of the bone, is the bicipital 
groove^ passing obliquely downward and inward, lodging the 
long head of the biceps muscle ; into the anterior lip of this 
groove is inserted the pectoralis major muscle, into the poste- 
rior lip the teres major, and into the floor the latissimus dorsi. 
The constriction beneath the tuberosities is called the sur- 
gical neck. The shaft^ cylindrical above, prismoid and flat- 
tened below, presents upon the middle of its outer surface a 
roughness for the deltoid muscle, and below it, winding from 
behind forward and downward, on the back of the bone (Fig. 60), 
is the spiral groove for the musculo-spiral nerve and superior pro- 
funda artery, internal and external to which arise the inner and 
outer heads of the triceps muscle. At about the center of the 
inner border of the bone is an impression for the coraco-brachialis 
muscle, just below which is the medullary canal, directed down- 
ward. The lower half of the anterior border, the lower half 
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of the esternal and the internal sur- 
faces, and the internal supracon- 
dylar ridge give origin to the bra- 
chialis anticuB, The lower extremity 
presents an inner (very prominent) 
and an outer fpicondyle, extending 
from each of which, upward on the 
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shaft, are the internal and the external supracondylar ridges ; 
from the external ridge and epicondyle arise the external lat- 
eral ligament and the extensor and supinator muscles ; from the 
inner epicondyle and ridge arise the internal lateral ligament and 
the flexor muscles and round pronator. Projecting from the 
lower front portion of the outer condyle is the radial head 
(capitellum), for articulation with the radius ; while internal to 
this, extending from the anterior to the posterior surface of the 
bone, is the pulley -like trochlear surface for the greater sigmoid 
cavity of the ulna. The corovvoid fossa in front of the trochlea 
receives the coronoid process of the ulna during flexion of the 
forearm, while the olecranon fossa^ similarly placed behind, 
accommodates the tip of the olecranon during extension. 

How is the humerus developed? 

By seven centers : one for the shaft (fifth fetal week) ; one 
for the head (first to second year) ; one (sometimes two) for 
the tuberosities (second to third year ; by the fifth year the cen- 
ters for the head and the tuberosities have cobssified) ; one for 
the radial head (second year) ; one for the internal epicondyle 
(fifth year) ; one for the trochlea (twelfth year) ; one for the 
external epicondyle (thirteenth to fourteenth year). The lower 
centers are all cobssified with the shaft by the sixteenth or 
seventeenth year except that for the inner epicondyle, which 
unites at the eighteenth year, while the head unites at the twen- 
tieth year. 

Give the muscular attachments. 

The supra and infraspinatus, teres minor, subscapularis, 
pectoralis major, latissimus dorsi, teres major, deltoid, coraco- 
brachialis, brachialis anticus, triceps, subanconeus, pronator 
teres, flexor carpi ulnaris, palmaris longus, flexor digitorum 
sublimis, flexor carpi radialis, supinator longus. extensor carpi 
radialis longior and brevior, extensor communis digitorum, ex- 
tensor carpi ulnaris, anconeus, supinator brevis, and extensor 
minimi digiti (sometimes). 

The Forearm. 

Describe the ulna. 

This, the inner forearm bone (Fig. 61), longer than the 
radius, forms the greater part of the articulation with the 

7 
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humerus, while it is excluded from the wrist-joint by the inter- 
articular fibro-cartilage. Its upper extremity forms the point 
of the elbow. The olecranon process presents upon its anterior 
part a saddle-shaped articular surface which, with its con- 
tinuation on the coronoid process, is the greater sigmoid cavity 
for the trochlea of the humerus ; continuous with this upon 
the outer side is the lesser sigmoid cavity for the head of the 
radius ; to the superior surface is attached the triceps tendon, 
and the apex is accommodated by the olecranon fossa of the 
humerus during extension. Projecting forward below the ole- 
cranon is the coronoid process^ fitting into the same named 
fossa of the humerus during flexion, its upper surface forming 
part of the greater sigmoid cavity ; it presents, where it joins 
the shaft, a tubercle for the oblique ligament and a rough im- 
pression for the brachialis anticus muscle above and internally. 
At the front is a small eminence for the flexor sublimis digi- 
torum, whence descends a ridge for the pronator teres. The 
sha/tj large and prismatic above, smaller and rounded below, 
has on its antemor surface the medullary foramen^ directed 
upward, and gives attachment to the flexor profundus digito- 
rum and pronator quadratus muscles ; the internal surface gives 
attachment to the flexor profundus ; the posterior surface (Fig. 
62) gives attachment from above downward to the anconeus, 
supinator brevis, extensor ossis metacarpi pollicis, extensor 
longus pollicis, and extensor indicis. The posterior border gives 
attachment by a common aponeurosis to the flexor and exten- 
sor carpi ulnaris and to the flexor profundus digitorum. The 
external sharp border affords attachment to the interosseous 
ligament. The lower carpal extremity, or head^ articulates by 
its outer surface with the sigmoid cavity of the radius, and by 
its lower with the triangular fibro-cartilage ; projecting inter- 
nally and behind is the styloid process^ to whose apex is attached 
the internal lateral ligament, to a depression at its base the 
fibro-cartilage ; upon the posterior surface is a groove for the 
tendon of the extensor carpi ulnaris. 

How is this bone developed? 

By three centers : one for the shaft (eighth fetal week) ; 
one for the head (fourth year) ; one for the olecranon (tenth 
year, joining the shaft at the sixteenth year) ; head coossified 
with the shaft by the twentieth year. 
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Give the muscular attachments. 

The triceps, anconeus, flexor carpi ulnaris, brachialis anticus, 
pronator teres, flexor sublimis and profundus digitorum, flexor 
longus pollicis (very often), pronator quadratus, flexor and ex- 
tensor carpi ulnaris, supinator brevis, extensor ossis metacarpi 
and longus pollicis, and extensor indicis. 

Describe the radius. 

Shorter than the ulna, situated upon the outer side of the 
forearm, with a small upper extremity, forming only a small 
part of the elbow-joint, its lower end is large, forming the chief 
part of the wrist-joint. It is slightly curved and of a pris- 
matic form. The head (upper extremity) (Fig. 61) is cylin- 
drical, with a slightly cupped upper surface, articulating with 
the radial head of the humerus, by its sides with the lesser 
sigmoid cavity of the ulna and the orbicular ligament by which 
it is embraced ; the constriction beneath the head is the neck ; 
below and to the inner side is the tuberosity, rough toward its 
posterior margin for the biceps tendon, smooth in front for a 
bursa ; the shaft is prism oid, curved outward, smaller above 
than below, having a sharp internal interosseous border for the 
interosseous ligament, with the medullary foramen directed 
upward at the junction of the middle and upper thirds of the 
anterior surface. This surface gives attachment to the flexor 
longus pollicis and pronator quadratus, and by an oblique line 
to the radial head of the flexor sublimis. The external mrface 
gives attachment to the supinator brevis and pronator teres. 
The posterior surface (Fig. 62) gives attachment to the supi- 
nator brevis, extensor ossis metacarpi pollicis, and extensor 
brevis pollicis. 

The^ lower carpal extremity has on its lower face an articular 
surface divided by a slight ridge into two facets for the semi- 
lunar and scaphoid bones ; upon its inner side the shallow 
sigmoid cavity for the ulnar head ; externally the styloid process 
giving attachment by its apex to the external lateral ligament, 
by its base to the supinator longus muscle ; and on its posterior 
and external convex surfaces are five grooves for the extensor 
tendons. 

How is this bone developed ? 

By three centers: one for the shaft (eighth fetal week): 
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one for the carpal extremity (second year) ; and one for the 
head (fifth year, joins the shaft at puberty) ; bone coossified 
by about the twentieth year. 

OlTe the muscular aUachments. 

The biceps, the supinator brevis, flexor digitorum suhlimis 
and longus polliois, pronator quadratus, the extensor ossis 
metacarpi and breviB pollicis, pronator teres, and supinator 
longus. 

The Hand. 

Into whEbt segmoutB is the hand divided? 

Into the carpus (eight bones), metacarpus (five bones), and 
phalanges (fourteen bones) ; total, twenty-seven bones. 

Describe the arrangement of the carpal bones. 

They are placed in two rows of four each ; thus, enumerat- 
ing from the radial to the ulnar side, with palm upward ) first, 
or proximal row: scaphoid", semi- 
lunar', cuneiform", pisiform'; sec- 
ond, or distal row: trapezium', tra- 
pezoidVf 08 magnum', unciform". 

With how many bones does each 
articulate? 

Scaphoid, five ; semilunar, five 
cuneiform, three ; pisiform, one 
trapezium, four ; trapezoid, four 
OS magnum, seven; unciform, five. 

Describe the chief peculiarities of 
each bone (Fige. 63, M, and 
65). 
The scaphoid' (boat-shaped) has 
on the anterior surface a tuberosity ; 
""■dSiTic??!!™""' • tran.v.™ groove o. the dorsum 
parallel to the convex articular sur- 
face for the radius ; facets for the os magnum and semilunar 
bones on its inner surface ; on its lower surface are facets for 
the trapezium and trapezoid. 

The temilunar' (half-moon) presents a convex facet above 
for the radius and a part of the triangular fibro-cartilage ; on 





Pio. 64.— Bones of 



-&ce (Gray). 



its outer fact! a semilunar facet for the Bcaphoid ; on ita lower, 
tL concave one for the os magnum and apex of the unciform ; 
quadrilateral one on the inner face for the cuneiform. 

leiform' (wedge-shaped) has an oval facet in front for 



a quad: 

The 
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the pisiform ; one external for the semilunar ; an inferior con- 
cavo-convex facet for the unciform ; a superior convex facet 
for the triangular fibro-cartilage. 

The pidform^ is rounded, with one ovoidal facet for the 
cuneiform. 

The trapezium^ is obliquely grooved on its palmar surface 
for the tendon of the flexor carpi radialis ; superiorly is a con- 
cave facet for the scaphoid ; below, a saddle-shaped one for the 
first metacarpal ; internally, one large concave facet for the 
trapezoid, and a smaller one for the second metacarpal. 

The trapezoid^^ is wedge-shaped, apex palmar, has four artic- 
ular surfaces touching, separated by sharp edges, the external 
for the trapezium ; inferior (like a ridge-roof), for the second 
metacarpal ; internal, for the os magnum ; superior, for the 
scaphoid. 

The 08 magnum'^ has superiorly a convex head for the sca- 
phoid and semilunar, a neck and body ; below, facets for three 
metacarpal bones ; externally, one for the trapezoid ; internally, 
one for the unciform. 

The unciform^ is triangular, has a sigmoid internal articular 
facet for the cuneiform ; two facets below for the fourth and fifth 
metacarpals ; one, external, for the os magnum ; by apex with 
the semilunar; from the palmar surface projects the curved 
unciform process. 

When do these bones ossify? 

Os magnum and unciform, during the first year ; cuneiform, 
third year; trapezium and semilunar, fifth year; scaphoid, 
sixth year ; trapezoid, during the eighth year ; pisiform, about 
the twelfth year. 

(The muscular attachments to the carpal and tarsal bones 
will be given under the Muscular System.) 

Describe the metacarpal bones. 

They are five long bones, with shaft, head, and base. The 
first metacarpal (sometimes considered a phalanx) is shorter, 
has only one facet on the base, and has one ossific center for 
the shaft (eighth fetal week) and one for the base (third year). 
The second metacarpal has four facets on the base for the tra- 
pezium, trapezoid, os magnum, and third metacarpal ; it, in 
common with the rest, has one ossific center for the shaft 
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(eigbth fetal week) and one for the head (third year ; they 
codasify by the twentieth year). The third metacarpal articu- 
lates with the OS magnum ; on the ulnar side it has two sinall 
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facets for the fourth metacarpal, and a single facet on the radial 
side for the second metacarpal ; the outer angle of its base is 
the styloid process. The fourth metacarpal has two facets for 
the unciform and the os magnum, a single facet on the ulnar 
side for the fifth metacarpal, and two small ones on the radial 
side for the third metacarpal. ThQ fifth metacarpal articulates 
with the unciform by a concavo-convex facet, has only a lateral 
facet on the radial side for the fourth metacarpal, and on the 
ulnar side a prominent tubercle for the extensor carpi ulnaris 
tendon. 

Describe the phalanges. 

They are fourteen in number — three for each finger, and two 
for the thumb — they are long bones, having a shaft, base, and 
condyles, except those of the distal row. The bases of the 
first row, cup-shaped, articulate with the heads of the meta- 
carpals ; those of the second and third have a double concavity, 
separated by a median ridge, and articulate with the condyles 
of the row above ; the distal extremities of the ungual phal- 
anges have rough, horse-shoe shaped tubercles, ungual processes, 
on their palmar surfaces for attachment of the pulp of the fin- 
ger ; they ossify by one center for the shaft (eighth fetal week), 
and one for the base (third to fifth year) ; uniting in from 
eighteen to twenty years. 

BONES OF THE LOWER EXTREMITY. 

They include those of the hip, thigh, leg, and /oof. 

The Thigh. 

Describe the femur. 

It is the longest bone of the skeleton, and inclines toward its 
fellow to bring the knee-joint near the center of gravity dur- 
ing walking, this obliquity being greater in the female, from 
the breadth of the pelvis, and in a short person than in a tall 
one of either sex. 

The head (Fig. 66), forming rather more than a hemisphere, 
directed upward, inward, and forward, has behind and below its 
center the fossa capitis for the ligamentum teres. The neck, 
joining the head with the shaft, is flattened and pyramidal ; in 
the adult male it forms an obtuse angle with the shaft of about 
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125°. After ossification is completed, twenty years, this angle 
does not change nor does the neck become horizontal. 

The great trochanter is a large, irregular, quadrilateral emi- 
nence, directed upward, outward, and backward, marked on its 
external surface by a diagonal line for the gluteus medius; 
below and behind this is a smooth surface for a bursa beneath 
the gluteus maximus ; in front is inserted the gluteus minimus ; 
superiorly is the pyriformis ; and upon its inner surface is the 
digitcbl fossa for the tendon of the obturator externus muscle ; 
and above that the internal obturator and gemelli muscles are 
inserted. 

The lesser trochanter (Fig. 67), small and conical, projects 
from the lower back part of the base of the neck, receiving 
the insertion of the psoas muscle above and the iliacus below. 

The anterior and posterior intertrochanteric lines connect these 
processes, the latter being the more prominent, while to the 
former is attached the anterior portion of the capsular liga- 
ment. At the middle of the posterior intertrochanteric line is 
a tvberde for the quadratus femoris muscle, sometimes a linea 
quadrati. 

The shafts broad and cylindroid at either extremity, narrow 
and triangular in the center, slightly curved forward, has its 
medvUary foramen at the junction of the middle and lower 
thirds of its posterior surface, directed upward ; and from its 
anterior surface arise the crureus and subcrureus muscles. 

The linea aspera^ a prominent longitudinal ridge occupying 
the middle third of the posterior surface, has an external and 
an internal lip, and an intermediate space ; above, it divides 
into three lines, one directed upward to the base of the greater, 
one to the base of the lesser trochanter, a third, the most inter- 
nal, continuous with the anterior intertrochanteric liiie, forming 
with it the spiral line, while below the linea aspera bifurcates 
to inclose the smooth popliteal space, the inner division grooved 
for the femoral vessels. In general terms, this line and its 
subdivisions have attached the following muscles : the vastus 
internus and externus, the pectineus, the three adductors, the 
short head of the biceps, and the gluteus maximus. 

Of the two condyles, the internal is the longer by about half 
an inch, to bring both condyles on the same horizontal plane 
in the normally oblique position of the femur ; above each con- 
dyle, behind, is a depression for the gastrocnemius (above the 
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exlemal the plaotaris moHcle also origioatea) ; separating them 
is tlie intercondt/loid notch, to nhoee sides are attached the cru- 
cial ligaments ; in front, the condyles form a continuous artic- 
ular surface, the trochlea; the outer, as well as the inner, con- 
dyle presents an epiondyle upon its free surface for the lateral 
ligaments, beneath which, on the outer condyle, is a groove for 
the tendon of origin of the popliteus muscle ; above the inter- 
nal condyle is a small adductor tubercle for the tendon of the 
adductor magnus. 

OIts the development of the i^mnr. 

By five centers : one for the shaft (fifth fetal week) ; one 
for the condyles (ninth fetal month) ; one for the head (end 
of the first year) ; one for the greater trochanter (fourth year) ; 
one for the lesser trochanter (thirteenth to fourteenth year) ; 
all cobssified by the twentieth year in the reverse order of their 
afpearance. 

ffive the miiBciilar attachments. 

The three glutei, pyriformis, two obturators, gemelli, 
quadratus, psoas, iliacus, two vasti, short head of biceps, pecti- 
neus, three adductors, crureus, subcrureus, gastrocnemius, 
pi an tans, and popliteus. 

The Patelb. 
Descrihe the patella (Fig. 68). 

It is flat, triangular, placed at the front of the lower end 
of the femur, and, being developed in the quadriceps tendon, 




Pio. 68.— Bight patella : o, anterior surface ; b, posterior snrthce. 



is probably a sesamoid bone ; the convex anterior surface is 
roughened ; the posterior mirface is divided by a vertical ridge 
into two smooth facets for the trochlea, the outer hfcvw^ "A^i 
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broader and deeper ; the apex gives attachment to the liga- 
mentum patellae ; and the superior and lateral borders to the 
rectus femoris, crureus, and vasti muscles. It is developed by 
one center (about the third year) ; the muscular attachments 
have been already given. 

The Leg. 

Describe the tibia. 

The shin-bone, situated at the inner front part of the leg, is 
only second in length to the femur ; the head, or upper ex- 
tremity, is large and expanded on each side into two lateral 
tuberosities, bearing upon their upper surfaces smooth concave 
ovoidal facets for the femoral condyles, between which is the 
vertical, bifid spine for the extremities of the semilunar fibro- 
cartilages, the depressions in front and behind its base giving 
origin to the crucial ligaments. Below, in the mid-line, in 
front of the head, is the tubercle for the ligamentum patellae 
(Fig. 69) ; separating the tuberosities behind is the popliteal 
notch, giving attachment to the posterior crucial ligament ; on 
the posterior surface of the inner tuberosity is a transverse 
groove for the insertion of the semimembranosus tendon ; upon 
the back of the outer tuberosity, facing downward, is a facet 
for the head of the fibula ; running obliquely from this facet, 
downward and inward, on t\iQ posterior surface (Fig. 70), is the 
oblique line for the popliteal fascia and muscle, part of the soleus, 
flexor longus digitorum, and tibialis posticus muscles; just 
below the line, directed downward, is the medullary canal, the 
largest in the skeleton. The external s^irface (Fig. 69) gives 
attachment to the tibialis anticus. The internal s^irface is 
largely subcutaneous ; it gives attachment above to the sarto- 
rius, gracilis, and semitendinosus. 

The prismoid shaft has three borders, the anterior, called the 
crest or shin, and the external or interosseous ridge, for the inter- 
osseous membrane, and the internal for the soleus and flexor 
longus digitorum. The lower extremity, smaller than the upper, 
has an inferior concave surface for the astragalus, an external 
rough triangular surface for articulation with the fibula ; it is 
grooved posteriorly for the flexor longus hallucis tendon ; has 
projecting downward internally the internal malleolus, which 
articulates by its outer surface with the side of the astragalus, 
is grooved behind for the tibialis posticus and flexor longus 




noreurface. (Grar. 

digitorum tendons, and has attached 
lateral ligament. 
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How is this bone developed ? 

By three centers : one for the shaft (seventh fetal week) ; 
one for the head (before or at birth) ; one for the lower end 
(second year) ; bone coossified by the twenty-first or twenty- 
second year. 

Give the muscular attachments. 

Semimembranosus, tibialis anticus and posticus, biceps, ex- 
tensor and flexor longus digitorum, sartorius, gracilis, semi- 
tendinosus, popliteus, soleus, and quadriceps fern oris by the 
ligamentum patellae. 

Describe the fibula (peroneal bone). 

It is long, slender, and is placed externally nearly parallel to 
the tibia. 

The head or upper end articulates by a flattened facet with 
the external tibial tuberosity, and is prolonged upward behind 
into the styloid process for the short external lateral ligament ; 
below and behind is attached the long external lateral liga- 
ment and the biceps tendon. 

The shafts triangular and twisted (Figs. 69 and 70), has 
four borders and four surfaces ; the borders are antero-externalj 
antero-intemal (interosseous), poster o-extemalj and postero- 
internal; the surfaces are anterior j external, posterior , and 
internal. To the anterior surface are attached the extensor 
longus hallucis, extensor longus digitorum and peroneus tertius 
muscles ; to. the external surface^ the peroneus brevis and 
longus ; to the posterior s^cr/ace, the soleus and flexor longus 
hallucis ; to the internal surface, the tibialis posticus. The 
external malleolus forming the lower extremity, longer than the 
internal, articulates by its inner surface with the outer side of 
the astragalus ; is grooved behind for the peroneus longus and 
brevis tendons ; to its summit is attached the middle, and to 
rough depressions in front and behind, the anterior and poste- 
rior fasciculi of the external lateral ligament of the ankle. 

Describe its development. 

By three centers: one for the shaft (eighth fetal week); 
one for the malleolus (second year) ; one for the head (fourth 
year) ; bone coossified by the twenty-fifth year, but, contrari/ to 
rule, the lower epiphysis unites Jirst. 
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0iT9 tlie mnscnlar attaduuents. 

Biceps, soleus, three peroneals, the extensor and flexor of the 
great toe, the extensor longus digitorum, and tibialis posticus. 

The Foot. 

Into vliat segmontB are tbe bones of the foot divided? 

Into the tanits (7); metatarsus (S) ; and phalangei (14); 
total, 26 bonea (Figs. 71, Ti and 73). 

Name tlie tarsal bones. 

Calcaneum ' (os calcU), astragalus', cuboid', navicular', in- 
ternal', middle*, and external' cuneiform. 

Oive the chief peculiarities of each tarsal bone. 

The aslragalvM^ has a large rounded head*, a jieck, a bodt^, 
superiorly a trochlear surface broader in front than behind, for 
the tibia, and continuous with it on either 
siAe/acels for the internal and external mal- 
leolus ; the under surface presents two 
articular /acetg, separated by a groove for 
the calcaneo-astragaloid ligament, running 
obliquely forward and outward ; that behind 
for the oalcis, that in front partly for the cal- 
cis, but chiefly for the ealcaneo-navicular liga- 
ment ; it articulates with the tibia, fibula, os 
calcis, and navicular, and is developed by one 
center (seventh fetal month). 

The 01 calcit', the largest tarsal bone, 
forms by its tvherouty'' the heel, has a 
groove on its upper surface to correspond to 
that of the astragalus; behind and in front 
of which are two articular facets for the 
same bone : on the inner side projects the 
gttstentacuhan tail supporting the internal 
articular surface ; beneath this process the 
inner surface of the bone is deeply concave 
for the flexor tendons, plantar vessels, and 
nerves ; Its anterior concavo-convex surface 
articulates with the cuboid ; on the under 
surface are an inner and an onter tubercle; 
it articulates with the astragalus and cuboid, and is developed 
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from two centers, one for the main mass (sixth fetal month) 
and one for the tuberosity (tenth year) ; union after puberty. 

The cuboid has one articular surface each for the os calcis, 
external cuneiform, the fourth and fifth metatarsals, and some- 
times for the navicular ; upon the under surface is a deep 
groove for the peroneus longus tendon, and behind this a ridge 
terminating externally in a tuberosity ; it is developed from one 
center (ninth fetal month). 

The navicular, situated internally, is concave behind for the 
head of the astragalus ; is convex in front with three facets for 
the three cuneiform bones ; externally there may be 2;. facet for 
the cuboid ; and internally, below, is the tuberosity for part of 
the posterior tibial tendon ; it is developed from one center 
(fourth year). 

The internal cuneiform, the largest, is placed at the inner side 
of the foot, has its base downward, upon which is the tuberosity 
for partial insertions of the tibialis posticus and anticus ten- 
dons ; in front is a kidn ey -shaped /occ^ for the first metatarsal ; 
externally are two facets for the second metatarsal in front, the 
middle cuneiform behind ; posteriorly a facet for the navicular ; 
it is developed by one center (third year). 

The middle cuneifo^^m, the smallest, has its base upward, a 
triangular facet in front for the second metatarsal, another be- 
hind for the navicular, along the posterior and superior borders 
of the inner face 2, facet for the internal cuneiform ; and exter- 
nally a smooth facet for the external cuneiform ; it is developed 
by one center (fourth year). 

The external cun^form is intermediate in size with its base 
upward, has an anterior triangular facet for the third meta- 
tarsal ; another posterior for the navicular ; two upon the in- 
ternal surface for the second metatarsal and middle cuneiform ; 
and two upon the outer surface for the fourth metatarsal and 
for the cuboid : it is developed by one center (first year). 

Describe the metatarsal bones. 

These five long bones have prismoid shafts®, anteriorly a 
head for articulation with the phalanges, posteriorly a base 
articulating with the tarsus and with one another. 

ThQ first metatarsal is shorter, much stouter than the others, 
and articulates with the internal cuneiform : developed by one 
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center for the shaft (seventh fetal week) ; one for the base 
(third year), united by the twentieth year. 

The second metatarsal, the longest, articulates posteriorly 
with the middle cuneiform, internally with the internal cunei- 
form, externally with the external cuneiform and third meta- 
tarsal, four bones in all : developed by one center (seventh fetal 
week) for the shaft, one for the head (third year), united at 
twenty years. 

The third metatarsal has a facet on the base for the external 
cuneiform, two on its inner side and one on its outer for the 
•contiguous metatarsal : developed like the second. 

The fourth metatarsal articulates behind with the cuboid, 
has a facet on the inner side divided into an anterior portion 
for the third metatarsal, a posterior for the external cuneiform, 
and externally one facet for the fifth metatarsal, under which 
is a deep groove : developed like the second. 

The fifth metatarsal has a triangular oblique surface for the 
cuboid, continuous internally with one for the fourth meta- 
tarsal ; externally a tubercular eminence : developed like the 
second. 

Describe the phalanges. 

They resemble closely those of the hand, except that they 
are strongly compressed from side to side, instead of from be- 
fore backward : ossification also similar, but later. Thus, the 
shaft centers appear from the second to the fourth month, and the 
epiphyses appear at the bases in the fourth to the eighth year. 

THE ARTICULATIONS. 

How are the articulations classed? 

In three divisions : 1. Synarthrosis, immovable, as most of the 
cranial articulations ; 2. Hemiarthrosis, yielding (limited mo- 
tion), as that between the vertebral bodies, or at the pubic 
symphysis ; 3. Diarthrosis, freely movable. 

Into what classes are the synarthroses divided? 

1. Synchondrosis, union by cartilage, as sacro-iliac joint; 
2. Syndesmosis, union by ligament, as sutures ; 3. Synostosis, 
union by bone, as spheno-occipital. Sutures are true and false. 

1. Sutura vera, including three sub-clak^^^-sb — S. d^wloXo-., 
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tooth-like, as the interparietal suture ; S, serrata, like saw 
teeth, as the interfrontal ; S. limhosa, when bevelled in addi- 
tion to dentation, as the fron to-parietal. The S. notha (false 
suture) includes S. squamosa, formed by two overlapping bev- 
elled edges, as the squamo-parietal suture ; and the S. har- 
moniay mere apposition of roughened surfaces, as the two su- 
perior maxillary bones. 

2. Schindylesis, where a thin edge is received into a cleft or 
groove, as the vomer between the superior maxillary and pal- 
ate bones. 

3. Gomphosis, the insertion of a conical process into a socket, 
as teeth in their alveoli (not really a bony articulation, as teeth 
are not bones). 

How axe diartbroses classed? 

As arthrodia, gliding joints in tarsus and carpus ; enarthroseSy 
ball-and-socket joint — hip- or shoulder-joints ; ginglymiis, hinge- 
joint — elbow-joint ; trochoides, or lateral ginglymus, a pivot 
turning within a ring, as the superior and inferior radio-ulnar 
and central atlanto-axial ; condyloid where surfaces are ellipti- 
cal, as radio-carpal (wrist) ; reciprocal reception, or saddle- 
shaped surfaces, as first carpo-metacarpal (base of thumb). 

Motions. — Flexion, extension, adduction, abduction, circum- 
duction (a combination in successioii of the four), rotation, and 
gliding. 

What structures are essential to the formation of each of the 
three classes of articulations? 

For synarthroses, two or more bones, an interposed layer of 
fibrous tissue (sutural ligament) or, perhaps, cartilage (base of 
the skull) ; symphyses, an interposed bond of fibro-cartilage, 
with strong bands of white fibrous tissue, i. e. ligaments (liga- 
ments are sometimes composed of yellow elastic tissue, as the 
ligamenta subflava or ligamentum nuchsB) ; diarthroses, two or 
more cartilaginous-coated surfaces (reducing friction), some- 
times interarticular fibro-cartilages to deepen joint-surfaces, as 
those of the knee and temporo-maxillary joints, a complete fi- 
brous capsule, and often additional ligamentous bands, some in- 
terarticular, i.e. within the joint-cavity, and a synovial (serous) 
membrane lining the interior of the capsule, but not extending 
upon the cartilages ; a similar membrane also forms sacs 

I' 
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(bursas) outside the joints, with which they often communi- 
cate, serving to reduce friction of the tendons, ligaments, etc. ; 
the layer of bone beneath the articular cartilage is the denser 
articular lamella; it contains neither Haversian canals nor 
canaliculi, but has larger lacunae. 

What is the rule as regards the nerve-supply of joints? 

The interior of the joint, the muscles moving it, and the 
skin over their insertions, are supplied by the same trunk or 
trunks of nerves (this explains the reflex contractions of dis- 
eased joints. 

The Articulations of the Trunk. 

Describe the vertebral articulations. 

Formed by the contiguous surfaces of the bodies, laminae, 
articular, spinous, and transverse processes ; their ligaments 
are: 

An intervertehral connecting fihro-cartilage^ or disk^ between 
the bodies of all true vertebrae, except the atlas and axis. 

An anterior common ligament^ passing medianly over the 
fronts of the vertebral bodies, most firmly attached to their 
margins. 

A posterior common ligament^ similarly disposed behind the 
bodies. 

Short or lateral vertebral ligaments^ fibers running at most 
over three vertebrae, firmly uniting the bodies where the ante- 
rior and the posterior common ligaments are deficient. 

Ligamenta suhjlava, of yellow elastic tissue, connecting the 
laminae from an internal surface above to an upper edge below. 

Capsular^ y enclosing the articular processes, and lined with 
synovial membrane. 

Supra- and inter spinous ^ the former connecting the tips, the 
latter being interposed between the spinous processes. 

Intertransverse J connecting transverse processes ; nerves, spinal 
in each region ; arteries^ vertebral, pharyngeal, and ascending 
cervical arteries in the neck, intercostal arteries in the thoracic 
region, and lumbar arteries in the loin. 

Describe the occipito-atlantal articulation. 

A pair of ginglymo-arthrodial joints formed \s^ \kv^ ^orcvr 
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dyles of the occipital boue and the superior articular proc- 
esses of the atlas. Its ligaments are : 

Two anterior occipi/o-atlarttal' (Fig. 74), esttnding from the 
anterior margin of the foramen magnuui to the anterior arch 
of the atlas, blending on either side with the capBuiar liga- 
ments ; the second ligament is a rounded cord in the middle 

A potterior occipito-atlantrd, much broader, from the poste- 
rior mai^n of the foramen magnum between the condyles, to 
the poatero-superior border of the posterior areh of the atlas, 
and is incomplete on each side for the ingress of the vertebral 
artery and egress of the suboccipital nerve. 

Two capmdar ligaments^, lined with synovial membrane, sur- 
rounding the articular surfaces. 

Two lateral (or anterior oblique), passing upward and inward 
from the transverse process beyond the vertebral foramen to 
the jugular process of the occipital bone ; nerve, suboccipital ; 
aofteriet, from the vertebral. 

Describe the &Uanto-azial aiticiilatioii. 

The lateral joints are aHhrodia, that between the atlas and 
odontoid process ia trochoiJes. The ligaments of the lateral 
joints and arches are : 

Two anterior allanto-axial*, 
membranous, passing between 
the lower front border of the 
atlas to the front of the axis 
with a central rounded cord. 

The posterior atlnnto-axial, 

stretching between the postero- 

infetior edge of the ring of the 

atlas to the superior edge of 

the arch of the axis behind; it 

ia pierced on each side bj the 

second cervical nerve. 

The ant^ior'' common ligament is continued over the 

median portions of the above to the occiput, as rounded cords. 

Two capsular^", synovial -lined, surrounding the articular 

processes. 

The ligaments of the central atlanto-asial joint are : 

The transverse' (Fig. 75), extending between the tubercles 
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on the inner surface of each lateral mass of the atlaa ; it holds 
the odontoid process in place, and between the two ia a synovial 
membrane surrounded by a cupguU, the tramveriui-odontoid 
joint; between the odontoid process and the posterior surface 
of the anterior arch of the atlas is the atlanto-odontoid articu- 
lation, surrounded by a capsule lined with synovial membrane; 
passing upward and downward from the transverse ligament 
are two bands, attached above to the basilar margin of the 
foramen magnum ; below, to the upper half of the body of the 
axis, forming a cross : hence the transverse ligament may be 
called the ontdal ligament ; mcttws, all these joints are supplied 
by the second cervical or the loop between it and the suboccip- 
ital ; arteries, are branches of the vertebral. 



Wliat ligaments connect the axis and occiput 7 

The pogtenor common hgament ' extends upward, to be 
attached far up the basilar process, this ligament is usually 
regarded as 

The occipito-axtal or occipilo-cervtcal bi/itmenf attached 
above to the basilar groove of the occiput, below, to the third 
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cervical body and that of the axis (nest comes the vertical 
part of the crucial already described) ; deepest of all are the 
three odontoid ligament* — two lateral ocdpito-odontoid, or 
check''., extending from the sides of the apex of the odontoid 
to the inner edge of the occipital condyles, while stretching 
between the odontoid tip and the under surface of t^% W's^^^ 
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process, close to the foramen magnum, is the central occipito- 
odontoidj or Uganieiitum saspeiisorium. 

Describe the temporo-maxillary articulation. 

The upper compartment is arthrodial^ formed by the glenoid 
fossa and eminentia articularis of the temporal bone and the 
upper surface of the fibro-cartilage ; the lower is ginglymoid^ 
between the under surface of the fibro-cartilage and the condyle 
of the lower jaw. The ligaments are capsular^ passing between 
the maxillary and temporal bones near their margins, consisting 
of ligamentous fibers, which are thicker at certain parts and are 
described as : 

The external lateral ligament^, attached above to nearly the 
whole length of the lower edge of the zygoma and its tubercle, 
below to the outer side of the neck of the condyle of the jaw. 

The short internal lateral ligament^ extending between the 
spine of the sphenoid and inner edge of the glenoid fossa, and 
a ridge on the inner side of the neck of the condyle. 

The long internal lateral ligament (spheno-mandibular liga- 
ment), stretching between the spine of the sphenoid and the 
forepart of the tip of the inferior dental foramen, the lingula. 

The inter articular jihrO'Cartilage^ concavo-convex on the upper 
surface, concave transversely below, dividing the joint into two 
separate synovial cavities. 

The stylo-maxiUary ligament^, extending from the styloid 
process to the angle of the jaw, is really a process of the deep 
fascia ; nerves, the masseteric and auriculo-temporal branches of 
the inferior maxillary nerve ; arteries, temporal, middle 
meningeal, ascending pharyngeal, posterior auricular, tympanic 
branch of the internal maxillary, and ascending palatine. 

Describe the costo-vertebral articulations. 

These are each formed (1) between the head of a rib and the 
bodies of two adjoining vertebraB (except the first, tenth, 
eleventh, and twelfth, which articulate with but one vertebra 
each), being ginglymo-arthrodial ; and (2) between the tuberosity 
of each rib (except the eleventh and twelfth) and the trans- 
verse process of a vertebra, and is arthrodial. 

Describe the costo-central articulations. 

The ligaments are : 

A capsular ligament*, attached all around each articular 
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surface, the synovial lining being sub- 
divided into two cavities by the 

Interarticalar ligameii^, passing be- 
tween the ridge on the head of the 
rib to the intervertebral fibro-carti- 
lage. 

The stellate ligatnent', or aiUerior 
coihi-centrcdf arising from the ante- 
rior surface of the head of the rib, 
whence the fibers radiate to the ver- 
tebra nest above, and below to the ^"amrn^JI^'^^J'*^ 
adjoining vertebra, and to the inter- 
vertebral disk ; nerves, anterior branches of the spinal nerves ; 
arteries, the intereoatals. 
Describe tbe costo-trajiBTerse articulations. 

Arlhrodial, ten in number, their ligaments are ; 

Capsular, attachedbeyond the margins of the artioular facets. 

Superior coelo-lransverge' has two sets of fibers ; the anterior 
passing between the upper border of the neck of the rib to the 
transverse process of the vertebra above ; the posterior to the 
articular and transverse processes. 

Middle cotto-transverse, connecting the back of the neck of 
the rib with the contiguous transverse process; it has three 
parts, upper and lower and a conjugal ligament passing through 
the spinal canal. 

Posterior costo-trangverse, stretching from the tip of the trans- 
verse process to a rough projection beyond the facet on the 
tuberosity of the rib ; nerves, posterior branches of the thoracic 
nerves ; arteries, intercostals and posterior spinal. 

Oescribe tlie (1) chondro-stemal articulations, (2) the con- 
nection between the ribs and costal cartUages, 
and (3) the interchondial joints. 

(1) The first, sixth, and seveTith are sgnarthrodial, the Other 
joints are arthrodial The first, sixth, and seventh have no 
synovia! membrane ; the third, fourth, and fifth have one ; the 
second has two. The ligaments are capsular ; the anterior and 
posterior thicker segments are described as 

Anterior and posterior cltoniiro-stemal ligaments. Occasion- 
ally there is an interarticular ligament, notably in the second 
chondroid joint, dividing the synovial cavity into t'sii. 
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(2) The costal cartilages are firmly attached to the cup-like 
depression at the end of each rib, and b; the periosteum con- 
tinued over to form the perichondrium. 

(3) The inta'chondral articulationg, artkrodial, are found 
betveen the edges of the cartilages of the aisth, seventh, and 
eighth ribs, sometimes the fifth and ninth, having each a capsule 
lined with synovial membrane. In addition there is an anterior 
and a posterior chmidro-xiphoid ligament which binds the 
xiphoid cartilage and the sixth and seventh cartilages together ; 
nervei, intercostal s ; arterie*, internal mammary or its branches. 
Describe the ligaments ef the sternum. 

The manubrium and gladiolus are bound together by the 
anteri'ir and posterior interslenial ligamaita, with a layer of 
cartilage between them (an amphlarthrodial joint, sometimes 
a diartkrodial) i that between the ensiform cartilage and the 
gladiolus is syruirlkrodial. 
Describe the sacro-vertebral articnlation. 

Similar to other vertebral articulations, but has, m addition, 

The sacro-lumhar ligament, extending from the transverse 

process, pedicle, and body of the fifth lumbar vertebra to the 

non-articular portion of the base of 

the sacrum andperiosteum of the ilium, 

and anterior eacro-iliac ligament. 

The ilio-lttmbar ligament' (Fig. 78), 
extending from the front surface and 
tip of the transverse process of the 
fifth, and lower edge and front sur- 
face of the transverse process and 
pedicle of the fourth lumbar verte- 
bra, to the inner lip of the iliac crest ; 
nerves, fourth and fifth lumbar, sympa- 
thetic ; arterieg, iiio-lumbar, last lum- 
bar, and lateral sacral. 

Describe the sacro-iliac articulations. 
They are synartkrodial, formed bc- 
"ai."hrp'5S"erior''virJ"' tween the auricular surfaces of the 

ilium and sacrum, and have the fol- 
lowing ligaments upon each side, in addition to the symphy- 
seal cartilage : 
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The anterior sacro-Utac^ (^ig- 81), from the three first pieces 
of the sacrum to the ilium on their pelvic surfaces. 

The posterior sa^o-Uiac^ (Fig- 78), very strong, extending 
between the back of the sacrum and the posterior two inches 
of the iliac crest, including the posterior superior iliac spine. 

An oblique ligament, stretching between the third articular 
tubercle of the sacrum to the posterior superior iliac spine. 

Superior and inferior bands of fibrous tissue closing in the 
joint above and below, belong to the anterior sacro-iliac. 

The interosseous ligament^ strongest of all, consists of numer- 
ous ligamentous bands passing between the contiguous rough 
surfaces of the sacrum and ilium ; nerves, from the superior 
gluteal, posterior sacral, and lumbo-sacral cords ; arteries, the 
gluteal, ilio-lumbar, and lateral sacral. 

Describe the ligaments connecting the sacrum and ischiatic 
bones on each side. 

They are the : 

Greater sacro-sciatic^, thin, triangular, passing from the pos- 
terior inferior iliac spine, fourth and fifth articular sacral tu- 
bercles and lower lateral margin of the sacrum, and from the 
coccyx to the inner margin of the ischiatic tuberosity, forming 
here the falciform process. 

The lesser sacro-sciatic*, anterior to the former, of same shape, 
stretching between the lateral margins of the sacrum and 
coccyx and the spine of the ischium. It is blended with 
the coccygeus muscle. 

These ligaments convert the two sacro-sciatic notches into 
the greater (by lesser ligament) and the lesser (by greater 
ligament) sacro-sciatic foramina, described under the iliac and 
ischiatic bones. 

Describe the sacro-coccygeal articulation. 

Amphiarthrodial, its ligaments are : 

An inter articular fhrO'CartUage, Hire that between vertebrae. 

An anterior sacro-coccygeal, a continuation of the anterior 
common vertebral. 

A posterior sacro-coccygeal, a continuation of the posterior 
common, of the supraspinous and interspinous ligaments and 
the filum terminale. 

Intercomual and intertransverse bands, conuecivw^ ^•^^'s^ ^*i 
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the same name ; nerves, anterior and posterior branches of the 
fifth sacral and coccygeal, posterior division of the fourth, and 
probably the second and third sacral ; arteries, lateral and 
median sacral. 

Describe the pubic articulation. 

Amphiarthrodial, between the two pubic bones; its liga- 
ments are : 

An interosseous Jibro-cartilage, or interpiibic disk. 

A suprapubic, extending along the crest of the pubes on 
each side, blending with the fibro-cartilage. 

A posterior, little more than periosteum. 

An anteriar, thick, strong, decussating, attached to the con- 
tiguous portions of the body and rami. 

An inferior, or subpubic, arched, fillin^up the angle between 
the pubic rami ; nerves and arteries of no special moment. 

The obturator ligament^ is a fibrous membrane filling the 
same named foramen, except at the upper and outer part. 

The Articulations of the Upper Extremity. 

Describe the stemo-clavicular articulation. 

An arthrodial joint formed between the sternal end of the 
clavicle and the sternum and cartilage of the first rib, having 
an interarticular fibro-cartilage usually dividing the joint into 
two distinct synovial sacs ; its ligaments are : 

A capsular, passing between the articular margins and firmly 
connected with the fibro-cartilage. Its strengthening bands are 
the anterior and posterior sterno-clavicular ligaments. 

The interclavicidar, passing from the posterior superior angle 
of the inner extremity of each clavicle, and attached to the 
sternum between. 

The rhomboid, or chondro-clavicular, stretching from the 
upper border of the first costal cartilage to the rhomboid 
impression of the clavicle ; nerves, from the descendens cervicalis 
and from the nerve to the subclavius ; arteries, contiguous 
muscular branches. 

Describe the acromio-clavicular articulation. 

An arthrodial joint formed by the outer extremity of the 
clavicle and the acromion process of the scapula ; it rarely has 
complete interarticular fibro-cartilage and two synovial sacs, 
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otherwise there is only one sac ; its ligaments are, the capsular^ 
attached to the anterior and posterior borders, upper and lower 
surfaces of the acromion and clavicle ; the superior and inferior 
acromio-clamcular ligaments. 

The coracO'Clamcular^ , composed of the conoid^, conical, at- 
tached by its apex to the base of the coracoid process, by its 
base to the conoid tubercle of the clavicle and a line internal 
to it (Fig. 79). 

The trapezoid, broad and thin, quadrilateral, stretching be- 
tween a ridge on the upper surface of the coracoid to an ob- 
lique line on the under surface of the clavicle ; nerves, supra- 
scapular and circumflex ; arteries, suprascapular, anterior cir- 
cumflex, acromio-thoracic. 

What are the proper ligaments of the scapula ? 

The coraco-acromiaP, a triangular flat band, attached by its 
apex to the summit of the acromion, by its base all along the 
outer border of the coracoid process. Its anterior and poste- 
rior edges are thick and its center thin. The superior transverse 
ligament bridges the suprascapular notch. It has two bands. 
The inferior transverse, or spiiw-glenoid, is near the base of the 
spine in the infraspinous fossa. The glenoid belongs properly 
to the scapula, but is described with the shoulder-joint. 

Describe the shoulder-joint (Fig. 79). 

An enarthrodial joint formed by the head of the humerus 
and glenoid fossa of the scapula. Its synovial membrane is 
reflected upon the tendons of the biceps and subscapularis, and 
the joint has numerous bursas in its vicinity, with some of 
which it communicates, notably the subcoracoid and subscapu- 
lar; the ligaments are, capsular^, from the margin of the gle- 
noid fossa above, to the anatomical neck of the humerus below. 
Strengthening bands are outside and inside the capsule ; the 
former are coraco-humeraP, transverse humeral ligaments, and 
surrounding tendons. Within the joint-cavity are three gleno- 
humeral ligaments ; the upper one, or Flood's, is just below and 
parallel to the biceps tendon ; the middle one, or internal of 
Schlemm, is oblique ; the inferior gleno-humeral is the infemor 
or broad ligament of Schlemm. 

The glenoid is a dense fibro-cartilage, triangular in cross-sec- 
tion, attached to the circumference of the fossa, deei^emw^Xkv^ 
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sovket, and coritinuous above with the long head of the biceps 
muHcle', which roally serves a8 one of the chief ligametU* ; 
nerves, suprascapular, circumflex, subscapulars ; arteriet, supra- 
scapular, subscapular, dorsalis scapulae, anterior aud posterior 
circumflex. 

Describe the elbow-joint (Fig. SO). 

(jinglymoid, formed by the lower end of the humerus, 
greater and lesaer sigmoid cavitieii of the ulna and head of the 
radius ; its ligaments are : 




A capsule', large, capacious, and usually described as show- 
ing imteriur, posterior, mlermi/, and cxfemnl liffumenis. 

The ttaferior ligament ' extends from the humerus, above the 
articular surface and coronoid fossa, to the front of the coronoid 
process of the ulna and orbicular ligament. 

The posterior ligiimfnf extends from the back of the humerus, 
from condyle to condyle, and thiough the olecranon fossa, to 
be attached all around the olecranon process, close to its articn- 
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lar margin, a few fibers to the back of the neck of the radius 
and to the orbicular ligament. 

The external littered radiates from the lower part of the con- 
dyle to end in the orbicular ligament, sending a few fibers to 
the neck of the radius and interosseous border of the ulna. 

The Internal lateral^, triangular, rises from the antero-inferior 
aspect of the inner epicondyle, and is attached to the inner side 
of the coronoid and olecranon processes. There are three 
sets of fibers : humero-coronoidj humero-olecranony and (a trans- 
verse set) olecrano-coronoid ; nerves, musculo-cutaneous, ulnar, 
median, musculo-spiral ; arteries, the two profunda arteries, 
anastomotica magna, anterior and posterior ulnar recurrent, 
posterior interosseous recurrent, radial recurrent, and some 
muscular branches. 

Describe the superior radio-ulnar articulation. 

It is a diarthrosis rotatoria, or trochoides, formed by the 
head of the radius and lesser sigmoid cavity of the ulna, its 
synovial membrane being continuous with that of the elbow- 
joint ; its only ligament is the 

Orbicular^, surrounding the head of the radius, forming only 
four-fifths of a circle by most of its fibers, but some, continued 
below the sigmoid cavity, form a complete circle ; nerves and 
arteries as above. This ligament and articulation belong to the 
elbow-joint. 

Describe the inferior radio-ulnar articulation. 

A lateral ginglymus, formed by the ulnar head and sigmoid 
cavity of the radius ; its synovial membrane is so loose as to be 
called the memhrana sacclformis ; the ligaments are: 

The triangular fihro-cartilage attached by its apex to the 
fossa at the base and to the apex of the styloid process of the 
ulna, by its base to the margin of the radius below the sigmoid 
cavity. 

The anterior radio-ulnar stretches between the anterior edge 
of the sigmoid cavity of the radius to the rough surface above 
the articular surface of the ulna. 

The posterior radio-ulnar is similarly attached behind ; nerves, 
anterior interosseous of the median and posterior interosseous 
of the musculo-spiral ; arteries, anterior and posterior inter- 
osseous and carpal arches. . 
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What other ligaments bind the radius and ulna together? 

The Interosseous membrane^ ^ passing obliquely downward 
and inward from the interosseous ridge of the radius to 
that of the ulna. 

The oblique* J attached to the tubercle at the base of the 
coronoid process of the ulna above, and below to the shaft of 
the radius a little below its tuberosity ; nerves and arteries are 
from the anterior interosseous nerve and artery. 

Describe the wrist-joint. 

It is a condyloid articulation with elliptical surfaces. Its 
motions are flexion and extension, adduction and abduction, a 
combination of these producing circumduction. It has no rota- 
tion ; this is accomplished by supination and pronation of the 
bones of the forearm. It is formed between the radius and 
triangular fibro-cartilage above, and the scaphoid, semilunar, 
and cuneiform below ; its ligaments are, capsular , with four 
strengthening bands, an anterior radio-carpal, passing between 
the radius, the styloid process of the ulna, and the fibro-carti- 
lage to the first and second rows of the carpal bones. 

A posterior radio-carpal is similarly disposed, passing from 
the radius to the first three carpals. 

An internal lateral, fan-shaped, passing from the styloid 
process of the ulna to the pisiform, and the side and back of 
the cuneiform bone. 

An external lateral, radiating from the tip and front of the 
styloid process of the radius to the scaphoid, os magnum, and 
trapezium ; the postenor annular ligament also assists the wrist- 
ligaments proper; nerves, ulnar, median, and posterior inter- 
osseous ; arteries, anterior and posterior carpal arches, anterior 
and posterior interosseous. 

Describe the carpal articulations. 

Arthrodial, they consist of (1) the joints between the bones 
of the first row ; (2) those between the bones of the second ; 
and (3) those between the two rows, the medio-carpal, 

(1) The pisiform has a separate capsular ligament, with two 
bands connecting it with the unciform and base of the fifth 
metacarpal, and a separate synovial membrane ; the other three 
bc^nes of this row are connected by 



ARTICULATIONS OF THE UPPER EXTREMITY. 131 

Two interosseous ligaments^ between the scaphoid and lunar, 
and the lunar and cuneiform ; and 

Two dorsal and two palmar ligaments, binding together the 
same bones. 

(2) The four bones of the second row have 

Two or three interosseous ligaments^ connecting the os mag- 
num with the trapezoid externally (inconstant), the unciform 
internally ; a third between the trapezium and trapezoid ; and 

Three dorsal and three palmar ligaments, passing between 
the contiguous bony surfaces. 

(3) The two rows are united by the dorsal and palmar liga- 
ments and two lateral, continuous with those of the wrist- 
joint ; the anterior annular ligament, passing from the hook of 
the unciform and from the pisiform to the trapezium and 
scaphoid bones, is an important carpal ligament. The synovvil 
membrane is common to all the carpal joints, except the 
pisiform ; nerves, posterior interosseous, median and ulnar ; 
arteries, anterior and posterior carpals of the radial and ulnar, 
carpal of the anterior interosseous, carpal of the deep palmar 
arch, and terminal twigs of the anterior and posterior inter- 
osseous. 

Describe the carpo-metacarpal articulations. 

That of the thumb is one of reciprocal reception, and enjoys 
all movements but rotation of the metacarpal on its own axis ; 
it possesses a distinct synovial sac, and its only ligament is the 

Capsule attached around the articular surfaces of the trape- 
zium and first metacarpal. 

The other four metacarpals from arthrodial joints with the 
adjacent carpal bones, with three dorsal ligaments passing 
from the trapezium, trapezoid, and os magnum to the second 
bone ; two ligaments from the os magnum to third ; two liga- 
ments — one from the magnum, the other from the unciform 
— to fourth ; one ligament connecting with the fifth metacarpal 
and unciform. 

One palmar ligament passes from the trapezium to the 
second metacarpal ; one ligament each from the trapezium, 
magnum, and unciform to the third ; one ligament connects the 
unciform and fourth bone ; one ligament passes from the 
unciform to the fifth metacarpal. 

An interosseous ligament connects the conti^xiow^ voJl^iTv^rt 
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angles of the os magnum and unciform with the adjacent sur- 
faces of the third and fourth metacarpal bones ; the synomal 
membrane is that common to intercarpal joints, sometimes the 
joint formed between the fourth and fifth metacarpals and 
unciform forms a separate synovial sac ; nerves and arteries are 
the same as those for the medio-carpal joint. 

Describe the union of the metacarpal bones with one 
another. 

That of the thumb is isolated ; the bases of the others are in 
contact, forming arthrodial joints, lined by prolongations of 
the synovial sac of the carpus, and are bound together by pal- 
mar, dorsal, and interosseous ligaments; the deep transverse 
ligament binds together their heads; it is a part of the 
palmar fascia. 

Describe the metacarpo-phalangeal and interphalangeal 
articulations. 

They are ginglymo-arthrodial, connected by two lateral liga- 
ments and an anterior fihro-cartilage, or glenoid ligament, 
except for the thumb, where this is replaced by two sesamoid 
hones, while behind an expansion of- the extensor tendon and 
some loose areolar tissue completes each little synovial capsule ; 
nerves and arteries are from the digitals ; the interphalangeal 
joints resemble the metacarpo-phalangeal in regard to liga- 
ments ; they are true hinge-joints {^ginglymns). 

The Articulations of the Lower Extremity. 

Describe the hip-joint. 

An enarthrodial, but not so freely moving joint as that of 
the shoulder ; it is formed by the head of the femur and the 
acetabulum of the os innominatum ; the ligaments are (Fig. 81) : 

The copswZar*, arising near to the acetabular margin, and 
from the outer surface of the transverse ligament ; it is attached 
to the femur in front to the trochanter major and spiral line, 
and behind to the neck about half an inch from the posterior 
intertrochanteric line ; it is thence reflected like a tube up to 
the head of the femur. The capsule has accessory ligaments 
from the three bones of the os innominatum, ilio-femoral, ilio- 
trochanteric, puho-femoral, ischio-capsnlar. 

The ilio-femoral^, or Y-Ugament, arising from the anterior infe- 
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rior iliac spine to be attached to the spiral lioe, the outer and 
inner margins so well marked as to seem like distinct liga- 
mentous bands showing the capsule between. 

The litfamenlum tej-ea^', arising by separate heads from each 
side of the cotyloid notch externallj, passes beneath the trans- 
verse ligament rising from it and the fossa acetabuli covered 
hy the synovial membrane, and Ih attached to the fossa capitis 
of the femur. 

Cotyk/id, a marginal fibro-cartilage attached all around the 
acetabular margin, forma the transverse ligament below, deepen- 
ing the socket. 

Transverse, is a ligamentous band of the cotyloid bridging 
the cotyloid notch, converting it into a foramen ; tterveSf from 
the anterior crural by branch to rectus, obturator, accessory 
obturator, nerve to the quadratus femons, great sciatic or 
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lower part of the sacral plexus ; arteries, internal and external 
circumflex, obturator, gluteal, and sciatic. The nynovial mem- 
brane commonly communicates with the bursa beneath the 
ilio-psoas muscle. 

Describe the knee-joint. 

Qinglymoid, formed by condyles of the femur, upper surface 
of the tibial head, and patella, it has the largest synwial toe of 
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any joint, sending a prolongation beneath the popliteus muscle 
and another two or three inches up the front of the femur, 
beneath the quadriceps tendon, the suhcrural bursa or pouch ; 
the bursa between the semimembranosus and internal head of 
the gastrocnemius and inner condyle usually communicates 
with the joint, and often one or more of the remaining bursaB 
near the articulation ; its ligaments consist of 

An anterior or ligamentuni patellat^ (^ig- 8^)> * continuation 
of the quadriceps tendon attached to the tubercle of the tibia 
below, which, with the fibrous hood formed by the two vasti 
tendons attached to the patellar margins and the oblique lines 
on the head of the tibia extending upward from the tubercle, 
cover in the joint in front blending with the lateral ligaments. 

The posterior or ligamentum Winslowii^, formed of dense, 
interlacing fibers, having incorporated with it part of the semi- 
membranosus tendon ^ (Fig. 82), extends from the femur to the 
tibia and from the external to the internal lateral ligaments. 
The popliteal oblique ligament passes from the back part of the 
inner tuberosity of the tibia, connected with the semimem- 
branosus upward and outward, within the intercondyloid notch, 
to the back part of the external condyle of the femur. The 
ligamentum arcuatum is sometimes present below the oblique 
ligament convex inferiorly. 

The internal lateral^, a strong flat band passing from the 
depression on the inner femoral epicondyle to the inner border 
and surface of the shaft of the tibia for two or three inches 
(5-8 cm.) below the articular surface ; it is attached to the 
internal semilunar fibro-cartilage. 

The external lateral ligaments are two in number : 

The long^j a rounded cord attached above to external epi- 
condyle of the femur, below to the outer part of the head of 
the fibula, splitting the tendon of the biceps ; 

The short, behind and parallel to the above, attached above 
to the lower part of the outer femoral condyle, below to the 
summit of the styloid process of the fibula ; it joins the 
arcuate above when that is present. All the preceding liga- 
ments are accessory to and strengthen the 

Capsular ligament^ within which are the internal ligaments 
(Fig. 83). 

The anterior cruciaP, from the inner side of the depression 
in front of the spine of the tibia, passes upward, backward, and 
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outwarci to the inner surface of the back part of the outer con- 
dyle of the femur. 

The posterior craciaP, from back part of the depression 
behind the tibial spine and popliteal not«h to the outer fore 
part of the inner condyle— both crucial ligaments are attached 
to the respective extremities of the external semilunar fibro- 





eartilage. The fibers from the external cartilage to the poste- 
rior crucial are called the third crucial ot ligament of Wrisberg. 

Tioo eemilunar fihro-cartilages*,'' , attached by the extremities 
to the depressions in front and behind the spine of the tibia ; 
they serve to deepen the sockets for the femoral condyles, and 
are attached to the head of the tibia by the coronary ligamimtn, 
short bands passing between their outer margins and the tibial 
head ; they are also connected to one another, in front, by the 
small band-like transverm ligament '. 

Stretching from the front of the joint, below the patella, to 
the front of the intercondyloid notch, is the triangular fold of 
the synovial membrane called the ligamentum mucosum, from 
whose sides extend upward and outward to the sides of the 
patella the fringe-like folds termed ligamenta aluria. 

Nervei, internal and external popliteal, anterior <k'4I'(Jl, iJii- 
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turator; arteries^ five articular from popliteal, anastomotica 
magna from femoral, two recurrents from anterior tibial, ex- 
ternal circumflex, and fourth perforating of profunda. The 
hursae, in relation to the joint are numerous : three prepatellar, 
three pretibial, one subcrural, four placed externally and five 
internally. 

Describe the superior tibio-fibular articulatioii. 

Arthrodial, formed between the facets on the fibular head 
and outer tuberosity of the tibia, its ligaments are really a 
capsule, described as 

Anterior superior tihio-fibular^^ (Pig- 8^)) directed obliquely 
upward and inward from the fibula to the tibia. 

Posterior superior tihio-Jihular^^ (Pig- ^2), similarly disposed 
behind ; the synovial membrane communicates with that of the 
knee in one out of eighty specimens ; nerves, from the external 
popliteal ; arteries, inferior external articular, anterior and 
posterior tibial recurrent. 

Describe tlie so-called middle tibio-fibular articulation. 

The contiguous borders of the bones are connected by the 
interosseous memhrane^^ (Pig- 8^)? deficient above for the 
passage of the anterior tibial vessels, below it is perforated by 
the anterior peroneal vessels; its fibers pass from the tibia 
downward and outward to the fibula. 

Describe the inferior tibio-fibular joint. 

Syndesmosis, like a suture, formed superiorly by the rough 
surfaces of the contiguous bones, below by small cartilage- 
coated surfaces ; its limited synovial membrane is part of that 
of the ankle. 

The ligaments are : 

Inferior interosseous, which is really part of the interosseous 
membrane, passing between the rough surfaces of the two 
bones. 

Anterior and posterior inferior tihio-fibular, oblique fibrous 
bands binding together the contiguous bony surfaces in front 
and behind. 

Transverse, a narrow band passing from the external malle- 
olus to the tibia behind the joint ; nerves, those of the ankle ; 
arteries, anterior and posterior peroneal and external malleolar. 
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Describe the ankle-joint. 

Ginglymoid^ formed by the lower end of the tibia with its 
malleolus and the external malleolus, and the upper surface 
and sides of the astragalus; its ligaments are the 

Anterior^ (Fig. 84), connecting the articular margins of the 
tibia and fibula with the rough upper surface of the astragalus. 

Posterior^ (Fig. 84), thin and imperfect, extends between 





Fig. 84.— Right ankle-joint, in- Fig. 85.— Right ankle-joint, ex- 

ternal view, (Leidy.) ternal view. 

the external malleolus, lower end of the tibia and posterior tibio- 
fibular ligament above ; below, to the posterior surface of the 
astragalus from one lateral ligament to the other. 

Internal lateral^ 0^^^- 84), (deltoid) radiates from the lower 
border of the inner malleolus to the astragalus behind, in front 
to the navicular, and between to the os calcis. It has a deep 
set of fibers from the malleolus to the astragalus. 

External lateral^^^ (Fig. 85), composed of three fasciculi 
from the anterior margin, apex, and back of the external mal- 
leolus ; it is attached to the astragalus and the os calcis ; nerves, 
internal saphenous, anterior and posterior tibial ; arteries, ante- 
rior and posterior tibial, anterior and posterior peroneal. 

Describe the tarsal joints. 

Those of the first row are arthrodial ; the astragalus and 
calcis have three ligaments: 

External calcaneo-astragaloid, from the outer surface of the 
astragalus to the outer surface of the calcis. 

The posterior calcaneo-astragaloid connects the posterior tu- 
bercle of the astragalus with the upper surface of the calcis. 
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The internal calcaneo-astragahid connects the back of the 
astragalus to the sustentaculum tali. 

The mterosseanSj the chief bond, filling up the groove on the 
under surface of the astragalus and upper one of the calcis ; 
there are two synovial sacs, one posterior, the other anterior, 
continued between the astragalus and navicular ; nerves^ poste- 
rior tibial or plantar ; arteries^ posterior tibial, tarsal, external 
malleolar (from anterior tibial), and terminal twigs of the 
peroneal. 

Joints of the second row, navicular, cuboid, and cuneiforms, 
have 

D(yrsal ligaments^ small bands connecting the contiguous 
bones, and 

Plantar ligaments^ similarly disposed ; also four 

Interosseous ligaments^ connecting the sides of the navicular 
and cuboid, the internal and middle cuneiform, the middle and 
external cuneiform, the external cuneiform and cuboid; nerves^ 
anterior tibial, internal and external plantar; arteries^ meta- 
tarsal and plantars. 

Joints between the two rows, or medio-tarsal : (1) The cal- 
caneo-cuboid, arthrodial, has 

The superior calcaneo-cuboid ligament^ connecting the dorsal 
surfaces of the calcis and cuboid. 

The internal {^interosseous^ calcaneo-cuboid^ connecting the 
inner part of the front of the calcis with the postero-internal 
angle and contiguous part of the cuboid. 

The long calcaneo-cuboid {plantar) arises from the under 
surface of the calcis between the posterior tubercles and the 
anterior tubercle, to be attached to the oblique ridge of the 
cuboid and bases of the second, third, fourth, and fifth meta- 
tarsal bones, completing a canal for the long peroneal tendon. 

The short plantar arises from the anterior calcaneal tubercle 
and the bone in front, to be attached to the under surface 
of the cuboid behind the ridge, except at the outer angle ; 
the synovial sac is distinct from that of the other tarsal 
joints. 

(2) The astragalo-navicular articulation is the only enarthro- 
dial (ball-and-socket) joint of the tarsus ; its only ligament is 
tho superior astragalo-navicidar. 

The ligaments connecting the os calcis and navicular are 

The superior calcaneo-navicidar^ dense and thick, extending 
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from the anterior internal extremity of the calcis to the outer 
surface of the navicular. 

The inferior calcaneo-navicular^ passing obliquely forward 
from the sustentaculum tali to the under surface of the navic- 
ular ; nerves of the medio-tarsal joint are the external branch 
of the anterior tibial, sometimes the musculo-cutaneous or 
external plantar; arteries^ anterior tibial, tarsal, metatarsal, 
external, and internal plantar. 

Describe the tarso-metatarsal articulations. 

Arthrodial, between the three cuneiforms and the cuboid, 
and the bases of the five metatarsals ; their ligaments are : 

Dorsal, one between the first metatarsal and internal cunei- 
form ; one from each cuneiform to the second ; one each from 
the external cuneiform to the third and fourth ; one each from 
the cuboid to the fourth and fifth metatarsals. 

Plantar, more irregularly disposed ligamentous fibers. 

Interosseous, one connecting the outer extremity of the inner 
cuneiform to the adjacent angle of the second metatarsal ; one 
between the outer cuneiform and the adjacent angle of the sec- 
ond metatarsal ; one connecting the outer angle of the external 
cuneiform with side of the third metatarsal ; nerves, anterior 
tibial and plantars ; arteries, from the dorsalis pedis by the 
metatarsal, deep plantar arch, and internal plantar. 

Describe the articulations of the metatarsal bones with each 
other. 

Except the first, their bases are bound together by the dor- 
sal, plantar, and interosseous ligaments ; the distal extremities 
are united by the deep transverse metatarsal ligament. 

Describe the metatarso-phalangeal and the interphalangeal 
articulations. 
They resemble in all respects those of the hand (which see). 

How many distinct ssmovial sacs have the tarsus and the 
metatarsus ? 

Six, viz. : (1) between the calcis and the astragalus, poste- 
rior to the interosseous ligament; (2) in front of the same 
ligament, between the calcis and the astragalus, also between 
the astragalus and navicular ; (3) between the calcis and the 
cuboid ; (4) between the navicular, cuboid, and the cuneiform.«»^ 
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communicating between the middle and the external cunei- 
forms with the joints formed between those bones and the bases 
of the second and third metatarsals ; (5) between the sides 
and bases of the fourth and fifth metatarsals and the cuboid ; 
(6) between the base of the first metatarsal and the internal 
cuneiform. 

MUSCLES AND FASCIAE. 

What is a muscle ? 

It is a structure connected with bones, cartilages, ligaments, 
or skin, directly or through the medium of a tendon or apo- 
neurosis ; the structure is capable of shortening when irritated 
mechanically or by nerve-stimulus, this property being Called 
rrmscular contractility or irritability. 

How are muscles divided? 

According to their form, into narrow, broad, penniform (when 
their fibers converge like the plumes of a pen to one side of the 
tendon) ; hipenniform when so arranged on both sides of a ten- 
don, radiated ; also named from situation, direction, use, size, 
or attachments. 

What are the varieties of muscular tissue ? 

There are two^ one variety consisting of prismatic fasciculi 
about ^T^th of an inch in diameter, marked by transverse 
strise, each bundle surrounded by a sheath or perimysium ; each 
fasciculus is formed of a number of fibriUst^ iftooo ^^ of an inch 
in diameter, surrounded by a tubular, transparent elastic mem- 
branous sarcolemma. Every fibril presents alternating dark 
and light zones ; the former is the transverse dish ; in its center 
is a transverse lighter band, IlenseirCs line. The light zone is 
divided into two lateral disks by a dark line called the inter- 
mediate disk, or Kraiise^s membrane. A sarcous elem,ent of Bow- 
man is the part included between two lines of Krause. This 
variety of tissue forms the voluntary, striped muscles, or those 
of animal life, being under the control of the will ; the invol- 
untary, unstriped, or the muscles of organic life, are not under 
the control of the will, and consist of elongated, spindle-shaped, 
flattened, nucleated cells, ^^th to ^^^th of an inch long, 
^g^Q^^ th to ^^(jth broad, and are held together in bundles by a 
cement-substance containing a few connective-tissue corpuscles, 
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the bundles being further collected into larger fasciculi, or 
flattened bands, bound together by ordinary areolar tissue ; this 
kind of muscle is that found forming the contractile coats of 
the stomach, intestines, bladder, arteries, veins, lymphatics, 
ureters, urethra, iris, ciliary body, etc. ; when irritated a part 
contracts and slowly relaxes, while another contiguous portion 
is contracting, which action being continued produces the 
vermicular (worm -like), peristaltic movements of the intestines. 
The spontaneously coagulable albuminous substance composing 
muscle is called myosin ; so-called syntanin is a modification 
produced by chemical agents. 

What are tendons and aponeuroses ? 

Tendons are glistening cords or bands, of white inelastic 
fibrous tissue, almost without blood- or nerve-supply, and con- 
nect the muscular tissue with the part to be moved ; aponeu- 
roses are membranous expansions of the same tissue serving 
similar purposes. 

What are the fascise? 

They are laminae of fibrous or fibro-areolar tissue investing 
the soft tissues ; the superficial fasciae are usually fibro-areolar, 
lie beneath the skin, and are loaded with fat ; the deep fasciae 
resemble aponeuroses, are dense and inelastic, ensheathing mus- 
cles, or serving for their attachment, and tend to preserve the 
form of the part, since partitions descend between various mus- 
cles to become attached to the periosteum of the osseous frame- 
work. 

To what are the tendons attached? 

To the periosteum and perichondrium with which they 
become blended, to the subcutaneous tissue, and to ligaments. 

What are meant by the origin and the insertion of a muscle ? 

The origin is the most fixed and central point from which the 
muscle acts ; the insertion is the movable point to which the 
muscular force is directed ; but in many muscular acts the 
part usually described as the insertion becomes the fixed point, 
and the origin the movable one. Some muscles have double 
origins and single insertions, as the occipito-fron talis, digastric, 
or omo-hyoid. 
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Muscles of the Head. 

Describe the origin, insertion, action, and nerve-supply of 
the following muscles (Fig. 86). 

The facial nerve supplies motion to all the muscles of ex- 
pression; the inferior maxillary division of the fifth, to all 
muscles of mastication except the buccinator. 

Occipito-ft'ontalis ^ : origin^ occipital portion^ outer two-thirds 
of the superior curved line of the occipital bone and mastoid 
process, insertion into the epicranial aponeurosis ; frontal por- 
tion rises from the epicranial aponeurosis and blends below with 
the eyebrow, continuous with the pyramidalis nasi, interlacing 
with the corrugator supercilii and orbicularis palpebrarum ; 
actio7i, raises the eyebrows and transversely wrinkles forehead ; 
nerves, facial, by its posterior auricular and temporal branches. 

Attolens aurem * : origin , epicranial aponeurosis ; insertion, 
superior portion of the pinna of the ear ; action, raises the 
pinna ; nerve, temporal branch of the facial. 

Atrahens aurem: origin, lateral margin of the epicranial 
aponeurosis ; insertion, a projection on front of the helix ; 
action, drsiws the pinna forward and upward ; nerve, fsLc'ial. 

Retrahens aurem*: origin, mastoid portion of the temporal 
bone ; insertion, lower part of the concha ; action, draws ear 
backward ; nerve, posterior auricular branch of the facial. 

OrMcularls palpelirarum ® : origin, internal angular process of 
the frontal, nasal process of the superior maxillary bone, and the 
anterior surface and margins of the tarsal ligaments ; insertion, 
skin of the eyelids and contiguous portions of the forehead, 
temple, and cheek, blending with the occipito-frontalis and 
corrugator supercilii muscles ; action, closes eyelids ; nerve, 
facial. 

Corrugator supercilii: origin, inner end of the superciliary 
ridge ; insertion, upward and outward to the under surface of the 
orbicularis palpebrarum ; action, draws the eyebrow downward 
and inward ; nerve, facial. 

Tensor tarsi (Horner's muscle) : origin, crest of the lacrimal 
bone ; insertion, by two slips into the tarsal cartilages near the 
puncta ; action, compresses the lacrimal sac and keeps the 
puncta in contact with the globe ; nerve, facial. (For occu- 
lar muscles, see p. 355.) 

Levator palpelirse superioris^: origin, lesser wing of the sphe- 
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iiuid; Imerlion., upper burdiir of the superior tarsal HurtiUg^ 
and into the skiu ; ucllon, elevatua ihe upper lid ; iierer:, tkqg 
cranial (motor oeulij. 




.eian. 



I oceipito-froritalis ; iiiiwti'jii, into 
r, -depresses the inner angle of the 



FyrunldaliB nasi ' : 
the eoinpressiir uuri-i 
eyebrow ; iirri"\ i'lici 

iBTator labU EQpeiioriB altaqne nasi ' : nii^'ii, upper part of the 
nasal process of the superior maKiIlary bone; insertion, the 
cartilage of the ala of the noae, and into the upper lip blending 
with the orbicularis and levator labii; ncfion, drawa upward 
the upper iip and dilates the nostril ; nerve, facial, 

SUtktor wulB anterior ; oriyiny cartilage of the ala ; iiieertion, 
integument near its margin ; action, dilates the nostril ; n«ife, 

Dilator narlB posterior: iii!<itn, margin of the naaa! notch of 
the superior maxilla and the sesamoid cartilages \ imertiim... 
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skin near the margin of the nostril ; action, dilates the nos- 
tril ; nerve, facial. 

Compressor nasi ^ : origin, dihowQ and external to the incisive 
fossa of the superior maxilla ; insertion, fibro-cartilage of the 
nose, and is continuous with its fellow and the aponeurosis of 
the pyramidalis nasi; f<c^io?/, depresses cartilage, compresses 
alae, dilates nostril, and wrinkles skin ; uej've, facial. 

Compressor narlum minor : origin, alar cartilage ; insertion, 
skin of tip of the nose ; action, dilates the nostril ; nerve, 
facial. 

Depressor alsB nasi: origin, incisive fossa of the superior 
maxilla ; insertion, septum and back part of the ala ; action^ 
narrows the nostril ; nerve, facial. 

Levator labll superlorls ® : origin, lower margin of the orbit 
above the infraorbital foramen ; insertion, muscular substance 
of the upper lip ; action, elevates the lip ; nerve, facial. 

Levator anguli oris**: oHgin, canine fossa of the superior 
maxilla ; insertion, angle of the mouth ; action, elevates angle of 
the mouth ; nerve, facial. 

Zygomaticus major": origin, malar bone; insertion, angle of 
the mouth ; action, elevates angle of the lip ; nerve, facial. 

Zygomaticus minor ** (inconstant) : origin, malar bone ante- 
riorly ; insertion, angle of the mouth ; action, same as major ; 
nerve, facial. 

Levator labii inferioris (levator menti) : origin, incisive fossa 
of the lower jaw ; insertion, skin of the chin ; action, elevates 
the chin and the lower lip ; nerve, facial. 

Depressor labii inferioris *^ '^ (quadratus menti) : origin, ex- 
ternal oblique line of the lower jaw ; insertion, skin of the 
lower lip ; action, depresses the lower lip ; nerve, facial. 

Depressor angxili oris ** : origin, external oblique line of the 
lower jaw ; insertion, angle of the mouth ; actioii, depresses 
angle of the mouth ; nerve, facial. 

Orbicularis oris *^ : origin, nasal septum and superior and in- 
ferior maxillary borders by accessory fibers called accessorii 
orbicularis superioris and inferioris, and naso-lahialis ; insertion, 
the buccinator and other muscles converging to the mouth ; 
action, closes the mouth ; nerve, facial. 

Buccinator i»: origin, behind, from the ptery go-maxillary liga- 
ment, above and below the external surfaces of the alveolar 
processes of the three molar teeth ; insertion, orbicularis oris ; 
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action^ compresses the cheek ; nerve^ facial and buccal branch 
of the inferior maxillary, the latter being sensory. 

Risorlus (Santorlnl) : origin^ fascia over the masseter muscle ; 
insertion^ skin at angle of the mouth ; action^ laughing muscle ; 
nerve ^ facial. 

Masseter 1'^: origin^ the superficial portion from the malar 
process of the superior maxilla and the anterior two-thirds of 
the lower border of the zygomatic arch, the deep portion from 
the posterior third of the lower border and the inner surface 
of the zygomatic arch ; insertion^ into the outer surface of the 
ramus, angle, and coronoid process of the lower jaw ; action^ 
raises, protracts, and retracts the lower jaw, a masticatory 
muscle ; nerve, inferior maxillary. 

Temporal : origin, temporal fossa and fascia ; insertion, into 
anterior border, apex, and inner surface of the coronoid process 
of the lower jaw ; action, raises and retracts the lower jaw, a 
muscle of mastication ; nerve, inferior maxillary. 

Internal pterygoid : origin, by two heads from the inner surface 
of the external pterygoid plate and grooved surface of the pal- 
ate bone, and by a second slip from the tuberosity of the palate 
and superior maxillary bones ; insertion, lower back part of the 
inner side of the ramus and angle of the jaw as high as the 
dental foramen ; action, raises and draws the lower jaw for- 
ward, a muscle of mastication ; nerve, inferior maxillary. 

External pterygoid : origin, by two heads, one from the infra- 
temporal ridge on the greater wing of the sphenoid, and from the 
bone included between it and the base of the pterygoid process, 
the other from the outer surface of the external pterygoid plate ; 
insertion, depression in front of the neck of the condyle of the 
lower jaw and interarticular fibro-cartilage ; action, depresses 
and draws the jaw forward, a triturating masticatory muscle ; 
nei^e, inferior maxillary. Usually the internal maxillary artery 
passes between the two heads of this muscle : sometimes pierces 
it ; often lies below it. 

Muscles of the Neck. 

Platysma myoides: origin, deep fascia over the pectoral, deltoid, 
sterno-mastoid, and trapezius muscles ; insertion, lower jaw be- 
neath the oblique line, angle of the mouth, cellular tissue, and 
some muscles of the face ; action, wrinkles skin of the w^^sk '^\A 

10 
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depresses the ja.w and angle of the mouth ; jKrws, facial, by 
the I nfram axillary branches. 

Blerno-aleido-maBtald" (Fig. 87) : origin, upper front part of 




-Musf k'S uf the neck, anterior view <Lei<ly). 



the Sternum, inner third of upper border of the clavicle ; imer- 
twn, mastoid process of the temporal and outer two-thirds of the 
superior curved line of the occipital bone ; action, acting singly, 
fleses head sideways, and rotates chin to the opposite side, bulk 
acting flet the head on the neck, and the neck on the chest ; 
nerves, spinal accessory, second and third cervical nerves, ante- 
rior branches. 

Stemo-hrold'* ; iiriffin, ribbon-like, from the posterior surface 
of the sternum and inner end of the clavicle; imertioit, body 
of the hyoid bone ; actwn,, depresses the hyoid bone ; nerves, 
filaments from the loop between the descendena and the eom- 
municans cervical is. 

Stemo-thyroid'S; origin, posterior surface of the sternum and 
cartilage of the first rib, sometimes from the clavicle; inser- 
tion, oblique lino on the ala of the thyroid cartilage; action, 
depresses the larynx ; nerv^g, same as the sterno-hyoid. 

Tliyro-liyoUl": yn'jfi'n, oblique line of the thyroid cartilage; 
insertion, lower border of the body and greater cornu of the 
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hyoid bone ; action^ may elevate the larynx or depress the 
hyoid ; nerve^ descendens cervicalis. 

Omo-hyold*8: origin^ from the upper border of the scapula 
near the suprascapular notch, perhaps, also, from the trans- 
verse ligament ; insertion^ body of the hyoid bone, its central 
tendinous portion being held down by a process of the deep 
cervical fascia prolonged down to be attached to the cartilage 
of the first rib ; action^ depresses the hyoid bone and larynx, 
and draws them backward to one or the other side ; nerves^ from 
the loop between the descendens and the communicans cervi- 
calis. 

Digastric^' 2: origin^ has two fleshy bellies with an interme- 
diate rounded tendon, the posterior* is attached to the digas- 
tric groove of the mastoid process of the temporal, the ante- 
rior '^ to the depression on the inner side of the lower border of 
the jaw near the symphysis ; insertion, tendon perforates the 
stylo-hyoid, and is held to the side of the body and greater 
cornu of the hyoid bone by an aponeurotic loop lined with 
synovial membrane ; action, raises the hyoid bone ; if this be 
fixed by its muscles, depresses the lower jaw ; nerves, posterior 
belly by the facial, anterior by the mylo-hyoid branch of the 
inferior dental. 

Stylo-hyoid*: origin, middle of the outer surface of the sty- 
loid process of the temporal ; insertion, body of the hyoid at its 
junction with the greater cornu ; it is perforated by the digas- 
tric tendon ; action, same as the posterior belly of the digastric ; 
nerve, facial. 

Mylo-hyold^: on^m, mylo-hyoid ridge of the lower jaw; in- 
sertion, body of the hyoid bone and median raph^ ; action, 
same as the digastric and stylo-hyoid ; nerve, mylo-hyoid branch 
of the inferior dental ; it forms with its fellow the muscular 
floor of the mouth. 

Oenlo-hyoid^: origin, inferior genial tubercle of the lower jaw ; 
insertion, body of the hyoid bone ; action, same as the digastric ; 
nerve, descendens cervicalis. 

Genlo-hyo-glossus ^ : origin, superior genial tubercle of the 
lower jaw ; insertion, body of the hyoid bone, side of the 
pharynx, and tongue from the base to apex ; action, protrudes 
the tongue by the posterior and inferior fibers, retracts it by the 
anterior fibers, both muscles acting render tongue concave from 
side to side, as in sucking ; nerve, hypoglossal. 
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Hyo-glo88U8^: origin^ body, lesser, and whole length of the 
greater cornu of the hyoid bone ; insertion^ side of the tongue ; 
the parts may be called fmsio-, chondro-, and kerato-glossus ; 
action^ draws down the sides of the tongue, making it convex ; 
nerve, hypoglossal. 

Stylo-gloBBus': origin, near the center of the antero-external 
surface of the styloid process and stylo-maxillary ligament ; 
insertion, side of the tongue and hyo-glossus muscle; action, 
draws the tongue upward and backward ; nerve, hypo- 
glossal. 

LinguallB forms the bulk of the tongue lying between the 
hyo-glossus and genio-hyo-glossus on each side ; it has four sets 
of fibers, superior, inferior, transverse, and vertical Hngiuilis. 

Palatal Region. 

Levator palati: origin, under surface of the apex of the pe- 
trous portion of the temporal bone and contiguous portion of the 
cartilaginous Eustachian tube ; insertion, into the posterior sur- 
face of the soft palate ; action, elevates the soft palate ; nerve 
was said to be facial ; it is probably the spinal accessory through 
the pharyngeal plexus. 

Tensor palati: origin, scaphoid fossa, outer side of the Eus- 
tachian tube, spine of the sphenoid, edge of the tympanic plate : 
insertion, after reflection around the hamular process, into the 
forepart of the aponeurosis of the soft palate and the under 
surface of the palate bone ; action, renders the soft palate tense ; 
nerve, branch from the otic ganglion. 

Azygos uvuIsb: origin, posterior nasal spine and palatal apo- 
neurosis ; insertion, uvula ; action, raises the uvula ; nerve, same 
as for the levator palati ; it is not a single muscle, as the name 
implies. 

Palato-gloBsus (anterior pillar of fauces): or?yi«, anterior sur- 
face of the soft palate external to the uvula ; insertion, side and 
dorsum of the tongue ; action, as one of its names implies, con- 
strictor isthmi faucium ; nerve, spinal accessory through the 
pharyngeal plexus. 

Palato-pharyngeus (posterior pillar of fauces') : origin, soft 
palate ; insertion, posterior border of the thyroid cartilage and 
side of the pharynx ; action, closes the posterior fauces ; nei^e, 
same as for the palato-glossus. 
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Vertebral Region. 

Rectus capitis anticus major: origin^ by four tendinous slips 
from the anterior tubercles of the transverse processes of the 
third, fourth, fifth, and sixth cervical vertebrae ; insertion, bas- 
ilar process of the occipital bone ; action, flexes the head and 
slightly rotates ; nerves, suboccipital, and from a loop formed 
by it and the second cervical. 

Rectus capitis anticus minor : origin, front of the lateral mass 
of the atlas and root of its transverse process ; insertion, basilar 
process of the occipital bone behind the preceding muscle ; ac- 
tion, flexes the head ; nerve, suboccipital. 

Rectus lateralis : origin, upper surface of the transverse 
process of the atlas ; insertion, jugular process of the occipital 
bone ; action, draws the head laterally when one acts, flexes 
when both act ; nerve, suboccipital. These muscles belong to 
the series of intertransverse muscles. 

Longus colli : origin, superior oblique portion from the ante- 
rior transverse tubercles of the third, fourth, and fifth cervical 
vertebrae ; insertion, tubercle on the anterior arch of the atlas ; 
the inferior oblique portion arises from the bodies of the first two 
or three thoracic vertebrae, insertion, transverse processes of 
the fifth and sixth cervical vertebrae ; vertical portion extends 
between the bodies of the three upper thoracic and three lower 
cervical, and those of the second, third, and fourth cervical 
vertebrae ; action, flexes and slightly rotates the cervical 
spine ; nerves, anterior branches from the lower cervical 
nerves. 

Scalenus anticus^* (Fig. 87) : origin, anterior tubercles of the 
transverse processes of the third, fourth, fifth, and sixth cer- 
vical vertebrae ; insertion, tubercle on the upper surface of the 
first rib ; action, lateral flexion of the cervical spine or eleva- 
tion of the ribs ; nerves, anterior branches of the fourth, fifth, 
and sixth cervical nerves before the plexus is made. 

Scalenus medius '^^ : origin, posterior tubercles of the trans- 
verse processes of the six lower cervical vertebrae ; insertion, 
upper surface of the first rib behind the subclavian groove ; 
action, similar to the preceding ; nerves, anterior branches from 
the cervical. 

Scalenus posticus : origin, posterior tubercles of the two or 
three lower cervical vertebrae ; insertion^ qwXa^ ^\vd"a.^<i. viS. 'Oo.'Sk 
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second rib ; action, flexes neck laterally, or elevates the second 
rib ; nerves, anterior branches from the three lower cervical. 

Muscles of the Back. 

First layer (Fig. 88) : 

Trapezius ^ : origin, inner third of the superior curved line of 
the occipital bone, ligamentum nuchas, spinous processes of the 
seventh cervical and of all the thoracic vertebrae, and correspond- 
ing portion of the supraspinous ligament ; insertion, outer third 
of the posterior border and upper surface of the clavicle, inner 
margin of the acromion process, the superior lip of the crest of 
the spine of scapula, and the tubercle at its inner extremity ; 
action, one acting draws the head to its own side, both acting draw 
the head backward, and with the head fixed elevate the point 
of the shoulder ; middle and lower fibers partially rotate the 
scapula on the chest ; nerves, spinal accessory, third and fourth 
cervical from anterior divisions. 

Ligamentuxn nuchsB (a thin band of condensed cellulo-fibrous 
membrane) : origin, external occipital protuberance ; insertion, 
spinous processes of all the cervical vertebrae except the atlas ; 
a rudiment of a strong elastic ligament sustaining the head in 
the lower animals. 

Latissimus dorsl* : origin, by an aponeurosis from the spinous 
processes of the six lower thoracic vertebrae, those of the lumbar 
and sacral vertebrae and supraspinous ligament, also external lip 
of the iliac crest behind the external oblique, from the three or 
four lower ribs, and often from the inferior angle of the 
scapula ; insertion, floor of the bicipital groove of the humerus ; 
action, draws the humerus downward and backward while 
rotating inward ; with fixed arms, raises the lower ribs in 
forcible inspiration, assists the greater pectorals and the ab- 
dominal muscles in drawing the trunk forward, as when climb- 
ing, or using crutches, etc. ; nerve, long subscapular nerve. 

Second layer: 

Levator scapulsB ** : origin, by three or four tendinous slips 
from the posterior tubercles of the transverse processes of the 
three or four upper cervical vertebrae ; insertion, posterior bor- 
der of the scapula between the superior angle and triangular 
surface at the apex of the spine ; action, raises the scapular 
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!, estensor and lateral fics or of the tiocit ; tirrvet,, from t 
ions of the third, fourth, iind fifth cervical. 
Rbom'bDldeuB minor " : origin^ ligunmrituni ii iicha.', and spine 
:s of thu seventh cervicik) aud first thoracic vertebriA 
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skin near the margin of the nostril ; action, dilates the nos- 
tril ; nerve, facial. 

Compressor nasi ® : origin, above and external to the incisive 
fossa of the superior maxilla ; insertion, fibro-cartilage of the 
nose, and is continuous with its fellow and the aponeurosis of 
the pyramidalis nasi; action, depresses cartilage, compresses 
alae, dilates nostril, and wrinkles skin; nerve, facial. 

Compressor narlum minor : origin, alar cartilage ; insertion, 
skin of tip of the nose ; action, dilates the nostril ; nerve, 
facial. 

Depressor alsB nasi: origin, incisive fossa of the superior 
maxilla ; insertion, septum atid back part of the ala ; action, 
narrows the nostril ; nerve, facial. 

Levator labii superioris ® : origin, lower margin of the orbit 
above the infraorbital foramen ; insertion, muscular substance 
of the upper lip ; action, elevates the lip ; nerve, facial. 

Levator angnli oris^*: origin, canine fossa of the superior 
maxilla ; insertion, angle of the mouth ; action, elevates angle of 
the mouth ; nerve, facial. 

ZygomaticuB major " : origin, malar bone ; insertion, angle of 
the mouth ; action, elevates angle of the lip ; nerve, facial. 

ZygomaticuB minor ^* (inconstant): origin, malar bone ante- 
riorly ; insertion, angle of the mouth ; action, same as major; 
nerve, facial. 

Levator labii inferioris (levator menti) : origin, incisive fossa 
of the lower jaw ; insertion, skin of the chin ; action, elevates 
the chin and the lower lip ; nerve, facial. 

Depressor labii inferioris ^^'^ (quadratus menti): origin, ex- 
ternal oblique line of the lower jaw ; insertion, skin of the 
lower lip ; action, depresses the lower lip ; nerve, facial. 

Depressor anguli oris^*: origin, external oblique line of the 
lower jaw ; insertion, angle of the mouth ; action, depresses 
angle of the mouth ; nerve, facial. 

Orbicularis oris^^: origin, nasal septum and superior and in- 
ferior maxillary borders by accessory fibers called accessorii 
orbicularis superioris and inferioris, and naso-lahialis ; insertion, 
the buccinator and other muscles converging to the mouth ; 
action, closes the mouth ; nerve, facial. 

Buccinator 13 : origin, behind, from the ptery go-maxillary liga- 
ment, above and below the external surfaces of the alveolar 
processes of the three molar teeth ; insertion, orbicularis oris ; 
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action, compresses the cheek ; ?iertr, facial and buccal branch 
of the inferior maxillary, the latter being sensory. 

Bisorlus (Santorini) : origin, fascia over the masseter muscle ; 
insertionj skin at angle of the mouth ; action, laughing muscle ; 
nerve, facial. 

Masseter ^2: origin, the superficial portion from the malar 
process of the superior maxilla and the anterior two-thirds of 
the lower border of the zygomatic arch, the deep portion from 
the posterior third of the lower border and the inner surface 
of the zygomatic arch ; insertion, into the outer surface of the 
ramus, angle, and coronoid process of the lower jaw ; action, 
raises, protracts, and retracts the lower jaw, a masticatory 
muscle ; nerve, inferior maxillary. 

Temporal : origin, temporal fossa and fascia ; insertion, into 
anterior border, apex, and inner surface of the coronoid process 
of the lower jaw ; action, raises and retracts the lower jaw, a 
muscle of mastication ; nerve, inferior maxillary. 

Internal pterygoid : origin, by two heads from the inner surface 
of the external pterygoid plate and grooved surface of the pal- 
ate bone, and by a second slip from the tuberosity of the palate 
and superior maxillary bones ; insertion, lower back part of the 
inner side of the ramus and angle of the jaw as high as the 
dental foramen ; action, raises and draws the lower jaw for- 
ward, a muscle of mastication ; nerve, inferior maxillary. 

External pterygoid: origin, by two heads, one from the infra- 
temporal ridge on the greater wing of the sphenoid, and from the 
bone included between it and the base of the pterygoid process, 
the other from the outer surface of the external pterygoid plate ; 
insertion, depression in front of the neck of the condyle of the 
lower jaw and interarticular fibro-cartilage ; action, depresses 
and draws the jaw forward, a triturating masticatory muscle ; 
nei^e, inferior maxillary. Usually the internal maxillary artery 
passes between the two heads of this muscle : sometimes pierces 
it ; often lies below it. 

Muscles of the Neck. 

Platysma myoides: origin, deep fascia over the pectoral, deltoid, 
sterno-mastoid, and trapezius muscles; insertion, lower jaw be- 
neath the oblique line, angle of the mouth, cellular tissue, and 
some muscles of the face ; action, wrinkles skin of the neck and 
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depresses the jaw and angle of the mouth ; iierves, facial, bj 
the inframaxillary hranuhes. 

Bteiii»-cleliK>-iuaBU)td" (Fig. 87) : oriffiii, upper frost part of 




(Leldy). 



the sternum, inner third of upper border of the clavicle ; imer- 
(ion, mastoid processof the temporal and outer two-thirds of the 
superior curved line of the occipital bone ; action, acting nngly, 
fleses head sidewayt<, and rotates chin to the opposite side, both 
acting flex the head on the neck, and the neck on the cheat ; 
nerves, spinal accessory, second and third cervical nerves, ante- 
rior branches. 

Htemo-Iiyold": on/fin, ribbon-like, from the posterior surface 
of the sternum and inner end of the clavicle ; insertion, body 
of the hyoid bone ; action, depresses the hyoid bone ; nerves, 
filaments from the loop between the deacendena and the cora- 
municans cervicalis. 

Stemo-thyroia"; origin, posterior surface of the sternum and 
cartilage of the first rib, sometimes from the clavicle ; imer- 
/iOrt, oblique line on the ala of the thyroid cartilage ; action, 
depresses the laryns ; nerves, same as the aterno-hyoid. 

TSyro-liyoli]": origin, oblique line of the thyroid cartilage; 
insertion, lower border of the body and greater cornu of the 
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hyoid bone ; action^ may elevate the larynx or depress the 
hyoid ; nerve, descendens cervicalis. 

Omo-hyold*8: origin, from the upper border of the scapula 
near the suprascapular notch, perhaps, also, from the trans- 
verse ligament ; insertion, body of the hyoid bone, its central 
tendinous portion being held down by a process of the deep 
cervical fascia prolonged down to be attached to the cartilage 
of the first rib ; action, depresses the hyoid bone and larynx, 
and draws them backward to one or the other side ; nerves, from 
the loop between the descendens and the communicans cervi- 
calis. 

Digastrici'^: origin, has two fleshy bellies with an interme- 
diate rounded tendon, the posterior* is attached to the digas- 
tric groove of the mastoid process of the temporal, the ante- 
rior^ to the depression on the inner side of the lower border of 
the jaw near the symphysis ; insertion, tendon perforates the 
stylo-hyoid, and is held to the side of the body and greater 
cornu of the hyoid bone by an aponeurotic loop lined with 
synovial membrane ; action, raises the hyoid bone ; if this be 
fixed by its muscles, depresses the lower jaw ; nerves, posterior 
belly by the facial, anterior by the mylo-hyoid branch of the 
inferior dental. 

Stylo-hyoid*: origin, middle of the outer surface of the sty- 
loid process of the temporal ; insertion, body of the hyoid at its 
junction with the greater cornu ; it is perforated by the digas- 
tric tendon ; action, same as the posterior belly of the digastric ; 
nerve, facial. 

Mylo-hyoid^: on^jrm, mylo-hyoid ridge of the lower jaw; in- 
sertion, body of the hyoid bone and median raph^ ; action, 
same as the digastric and stylo-hyoid ; nerve, mylo-hyoid branch 
of the inferior dental ; it forms with its fellow the muscular 
floor of the mouth. 

Oenio-hyoid^: origin, inferior genial tubercle of the lower jaw ; 
insertion, body of the hyoid bone; action, same as the digastric; 
nerve, descendens cervicalis. 

Genio-hyo-glosBUs ^ : origin, superior genial tubercle of the 
lower jaw ; insertion, body of the hyoid bone, side of the 
pharynx, and tongue from the base to apex ; action, protrudes 
the tongue by the posterior and inferior fibers, retracts it by the 
anterior fibers, both muscles acting render tongue concave from 
side to side, as in sucking ; nerve, hypoglossal. 



148 ESSENTIALS OF HUMAN ANATOMY. 

Hyo-gl088U8^: origin, body, lesser, and whole length of the 
greater cornu of the hyoid bone ; insertion, side of the tongue ; 
the parts may be called basio-, chondro-, and kerafo-glossm ; 
action, draws down the sides of the tongue, making it convex ; 
nerve, hypoglossal. 

Stylo-gloBBus^: origin, near the center of the antero-external 
surface of the styloid process and stylo-maxillary ligament ; 
insertion, side of the tongue and hyo-glossus muscle ; action, 
draws the tongue upward and backward ; nerve, hypo- 
glossal. 

Lingualis forms the bulk of the tongue lying between the 
hyo-glossus and genio-hyo-glossus on each side ; it has four sets 
of fibers, superior, inferior, transverse, and vertical lingualis. 

Palatal Region. 

Levator palati: origin, under surface of the apex of the pe- 
trous portion of the temporal bone and contiguous portion of the 
cartilaginous Eustachian tube ; insertion, into the posterior sur- 
face of the soft palate ; action, elevates the soft palate ; nerve 
was said to be facial ; it is probably the spinal accessory through 
the pharyngeal plexus. 

Tensor palati: origin, scaphoid fossa, outer side of the Eus- 
tachian tube, spine of the sphenoid, edge of the tympanic plate : 
insertion, after reflection around the hamular process, into the 
forepart of the aponeurosis of the soft palate and the under 
surface of the palate bone ; action, renders the soft palate tense ; 
nerve, branch from the otic ganglion. 

Azygos uvuIsb: origin, posterior nasal spine and palatal apo- 
neurosis ; insertion, uvula ; action, raises the uvula ; nerve, same 
as for the levator palati ; it is not a single muscle, as the name 
implies. 

Palato-gloBsus (anterior pillar of fauces) : origin, anterior sur- 
face of the soft palate external to the uvula ; insertion, side and 
dorsum of the tongue ; action, as one of its names implies, con- 
strictor isthmi faucium ; nerve, spinal accessory through the 
pharyngeal plexus. 

Palato-pharyngeus (posterior pillar of fauces) : origin, soft 
palate ; insertion, posterior border of the thyroid cartilage and 
side of the pharynx ; action, closes the posterior fauces; ne^^e, 
same as for the palato-glossus. 
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Vertebral Region. 

Rectus capitis anticus major: omgin^ by four tendinous slips 
from the anterior tubercles of the transverse processes of the 
third, fourth, fifth, and sixth cervical vertebrae ; insertion, bas- 
ilar process of the occipital bone ; action, flexes the head and 
slightly rotates ; nerves, suboccipital, and from a loop formed 
by it and the second cervical. 

Rectus capitis anticus minor : origin, front of the lateral mass 
of the atlas and root of its transverse process ; insertion, basilar 
process of the occipital bone behind the preceding muscle ; ac- 
tion, flexes the head ; nerve, suboccipital. 

Rectus lateralis: origin, upper surface of the transverse 
process of the atlas; insertion, jugular process of the occipital 
bone ; action, draws the head laterally when one acts, flexes 
when both act ; nerve, suboccipital. These muscles belong to 
the series of intertransverse muscles. 

Longus colli : origin, superior oblique portion from the ante- 
rior transverse tubercles of the third, fourth, and fifth cervical 
vertebrae ; insertion, tubercle on the anterior arch of the atlas ; 
the inferior oblique portion arises from the bodies of the first two 
or three thoracic vertebrae, insertion, transverse processes of 
the fifth and sixth cervical vertebrae ; vertical portion extends 
between the bodies of the three upper thoracic and three lower 
cervical, and those of the second, third, and fourth cervical 
vertebrae ; action, flexes and slightly rotates the cervical 
spine ; nerves, anterior branches from the lower cervical 
nerves. 

Scalenus anticus ^° (Fig. 87) : origin, anterior tubercles of the 
transverse processes of the third, fourth, fifth, and sixth cer- 
vical vertebrae ; insertion, tubercle on the upper surface of the 
first rib ; action, lateral flexion of the cervical spine or eleva- 
tion of the ribs ; nerves, anterior branches of the fourth, fifth, 
and sixth cervical nerves before the plexus is made. 

Scalenus medius '^^ : origin, posterior tubercles of the trans- 
verse processes of the six lower cervical vertebrae ; insertion, 
upper surface of the first rib behind the subclavian groove ; 
action, similar to the preceding ; nerves, anterior branches from 
the cervical. 

Scalenus posticus : origin, posterior tubercles of the two or 
three lower cervical vertebrae ; insertion^ ovit^x ^xs^i^^^'i. vjfl 'O^^ 
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esses ; insertion^ with the internal oblique as the conjoined tendon 
into the pubic crest and pectineal line, by its aponeurosis into 
the linea alba, the upper three-fourths passing behind the rectus 
abdominis, the remainder in front of that muscle ; action and 
nerves similar to the internal oblique. 

Lumbar fascia : the vertebral aponeurosis of the transversalis 
divides into an anterior thin layer attached to the front of the 
lumbar transverse processes and to the lower margin of the last 
rib, thus forming the ligameutum arcuatum externum ; a middle, 
stronger layer, attached to the apices of the transverse proc- 
esses; and a posterior layer attached to the apices of the 
spinous processes ; the quadratus lumborum lies between the 
anterior and the middle layers, the erector spinae between the 
middle and the posterior ; the latter receives the attachment of 
the internal oblique, and blended with the aponeuroses of the 
serratus posticus inferior and latissimus dorsi forms the lumbar 
fascia, consisting of three layers. 

Rectus abdominis '^ : origin, by two tendons from the pubic 
crest and ligaments over the symphysis pubis ; insertion, carti- 
lages of the fifth, sixth, and seventh ribs ; this muscle is 
enclosed in a sheath, the upper three-fourths in front formed 
by the aponeurosis of the external oblique and half of that of 
the internal oblique, behind for the same extent the trans- 
versalis aponeurosis with the posterior division of that of the 
internal oblique ; at the lower fourth the aponeuroses of all 
three muscles pass in front of the rectus ; three or four tendi- 
nous intersections traverse the muscle called the lijiem trans- 
versse, while the linese semilunares, two curved tendinous lines 
corresponding to the outer border of the recti muscles, extend 
on either side from the eighth costal cartilage to the pubes ; 
action, flexes the thorax on the pelvis, and vice versa, also com- 
presses the abdominal viscera ; nerves are the lower intercostals 
and perhaps the ilio-hypogastric. 

P3n:amidalis : origin, from front of the pubic crest and anterior 
pubic ligament, lying in front of, but in same sheath with the 
rectus ; insertion, linea alba midway between the pubes and the 
umbilicus ; action, a tensor of the linea alba ; nerves, two lower 
intercostals and sometimes the ilio-hypogastric. 

Quadratus lumborum ^^ (Fig. 89) : origin, ilio-lumbar ligament, 
adjacent two inches of the iliac crest, and upper borders of the 
transverse processes of the three or four lower lumbar vertebrae ; 
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insertion^ one-half of the lower border of the last rib, apices of 
the transverse processes of the four upper lumbar vertebrae ; 
action^ flexes the trunk — both acting ; flexes laterally — one 
acting ; depresses the ribs .with fixed pelvis and is then an ex- 
piratory muscle, but by fixing the last rib and opposing the 
diaphragm it is an assistant to inspiration; nerves^ anterior 
branches of the last thoracic and upper lumbar. 

Muscles of the Thorax. 

External intercostals " (Fig. 90) (eleven pairs) : origin^ each 
from the outer lip of the groove on the lower border of each 
rib from the tuberosity to the costal cartilage ; insertion^ pass 
obliquely downward and forward to the upper border of the 
rib below for same distance; or c^io^i, raise and evert the ribs in 
inspiration ; nerves for each group are the intercostals. 

Internal intercostals (eleven pairs) : origin, each from the 
inner lip of the groove on the lower border of the rib reaching 
from the angle to the sternum ; insertion, passing downward 
and backward to the upper border of the rib below ; action, 
depress and invert the ribs in expiration ; probably the two 
sets of intercostals act together in inspiration and in expiration, 
depending upon a fixed point above or below. 

Infiracostales or subcostales are placed posteriorly where the 
internal intercostals cease ; they vary in number, and are most 
common between the lower ribs ; origin, from the inner surface 
of one rib ; insertion, inner surface of the first, second, or third 
rib below, passing obliquely downward and backward ; action, 
same as the internal intercostals ; nerves, intercostals. 

Triangularis steml : origin, lower part of the side of the ster- 
num, inner surface of the ensiform cartilage, and sternal ends 
of the costal cartilages of the two or three lower true ribs ; in- 
sertion, by fleshy digitations into the lower border and inner 
surfaces of the costal cartilages of the second to the sixth 
ribs inclusive ; action, draws down the costal cartilages in ex- 
piration ; nerves, intercostals. 

Levatores costarum : origin (twelve pairs), extremities of 
seventh cervical and eleven upper thoracic transverse processes ; 
insertion, rough surface between the tuberosity and angle of the 
rib below ; action, assist the external intercostals in raising 
the ribs in inspiration; nerves, intercostals. 
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Diapiiragin (Fig. 91) ; origin, arched and convex toward the 
chest, from the ensifomi cartilage in front, on either side, inner 
surfaces of the cartilages and bony portions of the six or seven 
lower ribs, behind, from the ligamentum arcuatum esternuni ' 
and internum ', and by its crura ', ', the left from bodies of the 
two upper, the right, from those of the three or four upper 
lumbar vertebrte ; insertii/a, into the central eordiform ten- 
don ',','; action, chief respiratory muscle, increasing capacity 
of the chest by becoming flattened when contracted; also aids 
all efforts of expulsion ; nerves, two phrenics and phrenic 
plexuses of the sympathetic. 




rh iiaphraun fer o surface (Leidy). 



OpeninBB of the diaphragm, the aortic', median, in front of 
the vertebral bodies — really behind the diaphragm — for the 
aorta, vena azygos major, thoracic duct, sometimes the left 
sympathetic nerve ; the eBophageal', elliptical, muscular, 
formed by the crura, for the esophagus and pneumogaatric 
nerves ; the opening for ike vena cava '", highest, quadrilateral 
bounded by four tendinous bundles meeting at right angles ; 
the right cvHs^ transmits the sympathetic, greater and lesser 
splanchnic nerves; the left cn's'the left greater and lesser 
splanchnic nerves and the vena azygos minor. 
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Muscles of the Shoulder and Arm. 

Pectoralls major ^ (Fig. 90): origin^ anterior surface of the 
inner half of the clavicle, half the breadth of the anterior sur- 
face of the sternum as low as the sixth or seventh cartilage, from 
the front of the second to the sixth cartilage, from the sixth 
rib, and from the aponeurosis of the external oblique ; in- 
sertion, fibers converge and overlap, the lower being folded 
back upon themselves, to be attached by a flat tendon to the 
anterior lip of the bicipital groove of the humerus ; action ^ 
draws the arm forward and inward ; with fixed arm, an acces- 
sory muscle of forced inspiration ; nerves^ two anterior thoracics. 

Pectoralls minor ^ (Fig. 90) : origin^ tendinous from the upper 
margin and the outer surface of the third, fourth, and fifth ribs 
near the cartilages, often from the second, and aponeurosis over 
the intercostal muscles ; insertion^ inner border and upper sur- 
face of the coracoid process of the scapula ; action^ depresses the 
point of the shoulder, elevates the ribs during inspiration when 
the scapula is fixed ; nerve^ internal anterior thoracic. 

Subclavlus ^ : origin^ tendinous from the first costal cartilage 
and rib ; insertion^ groove on the middle third of the under sur- 
face of the clavicle ; action^ draws the clavicle down and in, 
steadies the sterno-clavicular articulation ; nerve^ branch from 
the trunk formed by the fifth and sixth cervical. 

SerratuB magnus * (Fig. 90) : origin, by nine fleshy digitations 
from the outer surface and upper border of the eight upper 
ribs (second rib has two) and aponeurosis covering the upper 
intercostal spaces ; insertion^ whole length of the anterior 
aspect of the posterior border of the scapula ; action^ carries the 
scapula forward and is used in pushing, also raises the point of 
the shoulder by rotating the bone on the chest-wall ; nerve^ 
posterior thoracic. 

Deltoid '^ (Fig. 90) : origin^ outer third of the anterior border 
and upper surface of the clavicle, outer margin and upper sur- 
face of the acromion process, and the whole length of the lower 
border of the spine of the scapula ; insertion^ tendinous into 
the rough prominence on the middle of the outer side of the 
shaft of the humerus ; action,^ raises the arm to a right angle, 
also draws it forward by the anterior fibers, or slightly back- 
ward by the posterior portion ; nerve^ circumflex. 

Subscapularls ^ (Fig. 92) : origin^ inner two-thirds of tlv^ «vi3ck- 
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iaserlitm, Xusnat tuberosity and neck of the 
Humerus; nctu/n, rotati's tlie limiierus inward and adduets ; 
M:rceji, upper and lower aubsea.pular. 

BnpraspUuLtufl " (Fig. B8) : ueigiii, internal two-tbiids of the 
supraspinuuH fossa and the fascia covering it ; intertioa, highest 
facet on tlie greater tuberusity of the humerus ; actum, assists 
the deltoid, lixes the head of the humerus in its socket; nerve, 
suprascapular. 

infraBpinatnB " (Fig. 88): origin, internal two-thirda of the 
infraapinous fossa ; imertioii, tendluous, middle facet of the 
greater tuberosity of the humerus ; actwu, rotates the humerus 
outward, acts with neighboring tendons as a ligament of the 
shoulder-joint; lu'i-ef, suprascapular 



Teres mmor 



'(l'ig.88); 



n-igiit, upper two-thirds of the dor- 
sal surface near the axillary border of 
the scapula and intermuscular septa; m- 
si'rfiun, lowest facet on the greater tuber- 
osity of the humerus and a small surface 
of the shaft below ; action, rotates the 
humerus outward ; nerve, circumflex. 

T«rM major"' (Fig. 88); origin, lower 
third of the external border of the infra- 
spinous fossa and intermuscular septa 
between it and the teres minor and in- 
fraspinatus ; insf.rtirm, internal lip of the 
bicipital groove ; action, draws the hu- 
merus downward and backward when 
raised, also rotates it inward ; nerve, 
lower subscapular. 

Coraco-liracUallB ' (Fig. 92) : orig^, 
fleshy from the apex of the coracoid proc- 
ess of the scapula ; innertifm, into the 
rough ridge at the middle of the inner 
border and surface of the humerus ; ac- 
tion, draws the humerus forward and 
inward, also elevates it ; nerve, special 
branch from the outer cord of the brachial 
"e'r^'^i^oD^a^ld?)""' plexus from the seventh cervical. 

Blcapfl flaxor cuMH ' (Fig. 92) ; origin, 
shirt head, tendinous, in common with the coraco-brachialis 
from the tip of the coracoid process of the scapula, long head, 
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upper margin of the glenoid cavity by a rounded tendon 
continuous with the glenoid ligament ; insertion^ tendinous into 
the back part of the tuberosity of the radius (a bursa is inter- 
posed in front), and by a broad aponeurosis opposite the elbow, 
into the fascia of the forearm ; action^ supinates and flexes the 
forearm, renders the forearm fascia tense ; nerve^ musculo-cuta- 
neous. 

Bracliialls anticus * : oingin^ lower half of the outer and inner 
surfaces of the shaft of the humerus, embracing the insertion 
of the deltoid ; insertion^ tendinous into the inferior surface of 
the coronoid process of the ulna ; action^ flexes the forearm ; 
nerves^ musculo-cutaneous and musculo-spiral. 

Triceps extensor cubit! *° : origin, scapular or long head from 
the rough triangular depression below the glenoid fossa, the 
external head from the posterior surface of the shaft between 
the upper part of the spiral groove and the insertion of the 
teres minor, the internal head from the posterior surface below 
the spiral groove ; insertion, tendinous, back part of the upper- 
surface of the olecranon process of the ulna ; action, extends 
the forearm and arm ; nerve, musculo-spiral. 

Subanconeus : origin, humerus above the olecranon fossa ; in- 
sertion, posterior ligament of the elbow ; action, prevents the 
loose capsule from being pinched during extension; nerve, 
musculo-spiral. 

Muscles of the Forearm. 

Anterior, or flexor and pronator group : All take origin from 
the internal epicondyle, except the deep layer. 

Superficial layer. 

Pronator teres * (Fig. 93) : origin, double, above from the in- 
ternal supracondylar ridge and common tendon, fascia of the 
forearm and intermuscular septum, below from the inner side of 
the coronoid process of the ulna ; insertion, tendinous into the 
oblique line and rough ridge on the middle of the outer surface 
of the shaft of the radius ; action, pronates the forearm and 
aids flexion ; nerve, median. 

Flexor carpi radialis ^ : origin, internal epicondyle by the 
common tendon, forearm fascia, and intermuscular septa ; in- 
sertion, tendinous, into the base of the index metacarpal bone 
and usually of the third ; action, flexes the wrist, then the 
forearm ; also pronates the forearm ; nerve^ media.ii. 
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PalnuulB lonjua'; origin, inner epicondyle by the common 
tendon, fascia, and intermuscular septa; insertion, tendinous 
into the anterior annular ligament and palmar fascia, espe- 
cially that over the thenar eminence; action, 
palmar fascia, flexes the wrist ; ni^-ve, median. 
Flexor carpi olnarls^: iirigin, double, by the ci 

from the inner epicondyle a 
inner margin of the olecrano 
neurosis, and from the uppe 
of the posterior border of the ulna and 
intermuscular septum ; insertion, tendi- 
nous into the pisiform bone, annular liga- 
ment, unciform, and base of the fifth meta- 
carpal by means of ligaments ; action, 
flexes the hand on the forearm and ad- 
ducts ; then flexes the forearm on the 

Plexor subllmla dlElUnrum ' CperforatDs) : 
ongtn by three heads one from the inner 
epicondyle by the common tendon and 
from the mternal lateral ligament and 
the intermuticular septa a second from 
the inner side of the coronoid process 
of the ulni the third from the oblique 
line of the radius insertion by four 
tendons each of which splits for the pas- 
sage of the deep flexor tendon each half 
becoming attached to the middle of the 
lateral margins of the second phalanges ; 
action flexes the fin^^ers then the hand 
on the forearm then the forearm on the 



sciesorthe Deep layer 

■"and" hand FlexDr profHuiilaa dlgltortua (perfDnwa) : 

origin, upper three-fourths of the anterior 
and internal surfaces of the ulna, inner side of the coronoid proc- 
ess, by an aponeurosis from the upper three-fourths of the pos- 
terior border of the ulna and ulnar half of the interosseous 
membrane ; insertion,, into bases of the last phalanges by four 
tendons, which pass between the two slips of the flexor sub- 
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limis tendons ; action, flexes the fingers, then the wrist on the 
forearm ; nervex, ulnar and anterior interosseous of the median. 

Flaxor lousuB poIUcia : origin, anterior surface of the radius 
from the oblique line to the pronator quadratus, adjacent intet- 
OHseous membrane, usually a second head 
from the base of the coronoid process or 
in common with the flesor Bublimie from 
the inner epicondyle ; insertion, base of 
the last phalanx of the thumb', action, 
flexes the last thumb-phalanx and wrist ; 
nerve, anterior interosseous of the median. 

Fronalor iiuadratuB : origin, oblique line 
on the lower fourth of the anterior sur- 
face of the ulna, the bone below this line, 
the anterior border of the ulna and apo- 
neurosis over the muscle ; insertion, lower 
fourth of the anterior surface and exter- 
nal border of the radius ; action, pronates 
the radius upon the ulna ; nerve, anterior 
interosseous of the median. 

Badial region: 

Nearly all the extensors and supinators 
arise from the external epicondyle and 
supracondylar ridge of the humerus. 

Bapluator Ioukhe (bracMo-ruIiallB)": ori- 
g^in, upper two-thirds of the external su- 
pracondylar ridge and anterior surface of 
the external intermuscular septum; iw- 
esrtion, base of the styloid process of the 
radius ; action, supinates forearm after it 
has been pronated, pronates after supina- 
!8 the forearm on the arm ; nerve. 



iulo- 




SxtenBor catpl radlalla longlor" (Fig. 
94) : origin, lower third of the external supracondylar ridge 
and anterior surface of the external intermuscular septum; 
insertion, radial side of the base of the metacarpal bone of the 
index finger ; action, extends and abducts the wrist and flexes 
the elbow; nerM, musculo-spiral. 

BxteiMor carpi ladlalls brsTlor': origin, external condyle b'^ 
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the common tendon, external lateral ligament, the covering 
aponeurosis, and the intermuscular septa ; insertion^ contiguous 
sides of the bases of the second and third metacarpal bones ; 
action^ extends the wrist and weakly extends the elbow ; ne?*i;e, 
posterior interosseous. 

Posterior radio-ulnar region ; superficial layer : 

Extensor communis digitorum ® : orxgin^ external epicondyle by 
the common tendon, deep fascia, and intermuscular septa ; inser- 
tion^ tendon expands over the first phalanx, divides into three 
parts : the middle part goes to the second phalanx, the two 
lateral unite on the last ; action, extends the fingers, wrist, and 
elbow-joint ; nerve, posterior interosseous. 

Extensor mlTilml dlglti * : origin, intermuscular septa, rarely 
reaches the common tendon ; insertion, by two tendons which 
join the common extensor into the phalanges of the little 
finger ; action, extends the little finger ; nerve, posterior inter- 
osseous. 

Extensor carpi ulnarls ^^ : origin, by the common tendon from 
the external epicondyle, from the deep fascia, intermuscular 
septa, with a second head from the posterior border of the 
ulna ; insertion, ulnar side of the base of the fifth metacarpal ; 
action, extends and adducts the wrist ; extends the elbow ; 
nerve, posterior interosseous. 

Anconeus : origin, back of the outer condyle of the humerus ; 
insertion, side of the olecranon and upper fourth of the poste- 
rior surface of the shaft of the ulna above the oblique line ; 
action, extends the forearm ; n^rve, musculo-spiral. 

Deep layer: 

Supinator brevis": origin, external condyle of the humerus, 
external lateral ligament and orbicular ligament of the radius, 
supinator ridge of the ulna, triangular depression in front of it 
and aponeurosis covering the muscle ; insertion, encircling the 
neck of the radius posteriorly, it is attached to the upper third 
of the shaft, the bicipital tuberosity, and the oblique line; 
action, supinates and extends the forearm ; n^rve, posterior 
interosseous, which pierces it. 

Extensor ossis metacarpi pollicis '^ : origin, posterior surface of 
the shaft of the ulna below the anconeus, interosseous membrane, 
and middle third of the posterior surface of the shaft of the 
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radius ; insertion^ radial side of the base of the first metacarpal, 
often a second slip to the trapezium or to the abductor pollicis ; 
action^ extends the first metacarpal ; nerve^ posterior interosseous. 

Extensor brevis pollicis ^* : origin^ posterior surface of the shaft 
of the radius and interosseous membrane ; insertion^ base of the 
first phalanx of the thumb ; action^ extends the phalanx on the 
metacarpal, abducts the wrist; nerve^ posterior interosseous. 

Extensor longus pollicis" : origin^ posterior surface of the shaft 
of the ulna and interosseous membrane below the extensor ossis 
metacarpi ; insertion^ last phalanx of the thumb ; action^ extends 
the thumb, abducts the wrist ; iierve^ posterior interosseous. 

Extensor indicis : origin^ posterior surface of the shaft of the 
ulna below the extensor longus ; insertion^ with the tendon of the 
common extensor into the phalanges of the index finger on the 
ulnar side ; action^ extends the index finger and wrist ; nerve, 
posterior interosseous. 

Fasciae of the Hand. 

The anterior annular ligament is stretched between the emi- 
nentia carpi, which are the pisiform bone and the unciform 
process on one side, and the tuberosity of the scaphoid and the 
ridge of the trapezium on the other ; it is continuous with the 
deep fascia of the forearm and the palmaris longus tendon, and 
is pierced by that of the flexor carpi radialis ; beneath it pass 
the median nerve and, in one synovial sheath, the tendons of 
the flexor sublimis and profundus digitorum, and in a single 
sheath the tendon of the flexor longus pollicis. 

The posterior annular ligament, continuous with the forearm 
fascia, is attached internally on the dorsum to the ulna, cunei- 
form, and pisiform bones and palmar fascia externally, to the 
ridges on the back of and margin of the radius. Six separate 
synovial compartments exist for the extensor tendons ; from 
without inward they are : (1) outer side of the styloid process, 
for the extensor ossis metacarpi and extensor brevis pollicis ; 
(2) behind same process, for the extensor carpi radialis longior 
and brevior ; (3) next for the extensor longus pollicis ; (4) more 
internally still, for the extensor communis digitorum and ex- 
tensor indicis ; (5) opposite the interval between the radius and 
ulna, for the extensor minimi digiti ; and (6) back of the ulna, 
for the extensor carpi ulnaris. 

The palmar fascia^ (Fig. 98), consisting of a central and two 
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lateral portions, invests the muscles of the hand, forming their 
common sheath ; the central segment is triangular, attached to 
the palmaris longus and anterior annular ligament above, below 
dividing into four slips opposite the metacarpal heads, each slip 
dividing again to enclose the flexor tendons and be inserted on 
the sides of the first phalanges ; strong transverse fibers con- 
nect the separate processes, and vertical septa, continuous on 
each side with the interosseous aponeurosis, separate the middle 
from the lateral palmar groups of muscles ; beneath is the su- 
perficial palmar arch, median and ulnar nerves ; the lateral por- 
tions of this fascia thinly invest the muscles of the thenar and 
hypothenar eminences. 

Muscles of the Hand. 

Abductor pollicis^^ (Fig. 93): origin, ridge of the trapezium 
and annular ligament ; insertion, tendinous into the radial side 
of the base of the first thumb-phalanx ; action, draws the thumb 
from the median line — i. e. abducts it ; nerve, median. 

Opponens polllcis: origin, palmar surface of the trapezium 
and annular ligament; insertion, whole length of the radial 
side of the thumb-metacarpal ; action, flexes the metacarpal ; 
nerve, median. 

Flexor brevis polllcis ''' (Fig. 93) : origin, by two heads, the 
external from the trapezium and outer two-thirds of the an- 
nular ligament ; the internal rises from the inner side of the 
base of the first metacarpal between the abductor indicis and 
adductor obliquus pollicis ; insertion, sides of the base of the 
first thumb-phalanx by two tendons, each containing a sesa- 
moid bone ; action, as name implies ; nerves, median and ulnar. 

Adductor obliquus pollicis rises from the os magnum, bases of 
the second and third metacarpals, and tendon-sheath of the 
flexor carpi radialis ; insertion, ulnar side of the base of the first 
thumb-phalanx and internal sesamoid bone, and sends a fas- 
ciculus under the flexor longus tendon to the outer side of the 
base of the first phalanx ; action, draws the thumb inward to- 
ward the median line ; nerve, ulnar. 

Adductor transversus pollicis: origin, lower two-thirds of the 
third metacarpal ; insertion, ulnar side of the base of the first 
phalanx of the thumb ; action, flexes the phalanx, adducts the 
thumb ; nerve, ulnar. 

The preceding muscles form the thenar eminence. 
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PalmarlB breyis^^: origin, tendinous from the annular liga- 
ment and palmar fascia ; insertion, skin on the inner border of 
the palm ; action, wrinkles the skin on the inner palmar side ; 
nerve, ulnar. 

Abductor minimi digit!: origin, pisiform bone and expansion 
of the tendon of the flexor carpi ulnaris ; insertion^ ulnar side 
of the base of the first phalanx of the little finger; action, 
draws the little finger from the median line and flexes the 
metacarpo-phalangeal joint ; nerve, ulnar. 

Flexor brevis minimi digiti: oiigin, tip of the unciform process 
and from the annular ligament ; insertion, base of the first pha- 
lanx of the little finger with the abductor; action, flexes the 
first phalanx ; nerve, ulnar. 

Opponens minimi digiti : origin, beneath the preceding, from the 
unciform process and annular ligament ; insertion, whole length 
of the fifth metacarpal ; action, flexes the fifth metacarpal, and 
draws forward to deepen the hollow of the palm ; ne7^r, ulnar. 

The four preceding muscles form the hypothenar eminence. 

Lumbricales: origin, tendons of the deep flexor; insertion, on 
radial side into the expansion of the extensor communis tendon 
over the dorsum of each finger ; they are four in number ; action, 
flex the first and extend the last two phalanges ; nei-ves, two 
outer by the median, two inner by the ulnar. 

Dorsal interossei (four in number) : origin, by two heads from 
adjacent sides of the metacarpal bones ; insertion, into bases of 
the first phalanges and aponeurosis of the common extensor ; 
action, flex the first and extend the last two phalanges, ab- 
duct the fingers from a line passing through the center of the 
middle finger ; nerve, ulnar. 

Palmar interossei (three in number) : origin, by single heads, 
from the palmar surface of the second, fourth, and fifth meta- 
carpals ; insertion, into three fingers as above ; action, flex the 
first, extend the last two phalanges, and adduct the fingers 
toward the middle finger ; nerve, ulnar. 

Muscles of the Lower Extremity. 

Psoas magnus" (Fig. 95): origin, margins of the bodies, in- 
tervertebral substances and bases of the transverse processes 
of the last thoracic and all the lumbar vertebrae ; insertion, ten- 
dinous, with the iliacus, into the lesser trochanter ; action, flexes 
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the thigh on the pelvis, or vice versa; also rotates the femur 
outward ; nerves^ anterior branches of the second and third 
lumbar. 

Psoas parvus (often absent) : omgin^ margins of the bodies 
and intervertebral substance between the last thoracic and the 
first lumbar vertebrae ; insertion^ tendinous into the ilio-pecti- 
neal eminence and iliac fascia ; actioriy tensor of the iliac fascia ; 
nervcy anterior branch of the first lumbar. 

niacus ^® : origin, upper half of the iliac fossa and inner mar- 
gin of the iliac crest, ilio-lumbar ligament and base of the sa- 
crum, anterior superior and inferior iliac spines, the notch be- 
tween them ; insertion, with the tendon of the psoas magnus 
into the lesser trochanter ; action^ same as the psoas magnus ; 
nervCy anterior crural. 

The fascia lata, or deep fascia, is attached above to Poupart's 
ligament and the iliac crest, behind to the margins of the sacrum 
and coccyx, internally to the pubic arch and linea ilio-pectinea, 
and below to the condyles of the femur, tuberosities of the 
tibia, and head of the fibula ; three intermuscular septa pass 
from its inner surface to the whole length of the linea aspera ; 
numerous smaller septa provide separate sheaths for each mus- 
cle ; just below Poupart's ligament, at the upper inner aspect 
of the thigh, is the large oval saphenous opening, formed by the 
margins of the pubic and iliac portions of the fascia lata ; Pou- 
part^s ligament is an artificial production, being in reality the 
thickened lower portion of the external oblique aponeurosis 
where the fascia lata becomes continuous with it. 

Tensor fasclsa femorls*: origin, anterior part of the outer lip 
of the iliac crest and anterior superior iliac spine ; insertion, 
fascia lata one-fourth down the thigh, whence the fascia is con- 
tinued down to the tibial head as the ilio-tibial band ; action, 
tensor of the fascia lata and internal rotator of the thigh ; nerve, 
superior gluteal. 

Sartorius^: origin, anterior superior iliac spine and upper 
half of the notch below it ; insertion, aponeurotic into the 
upper inner surface of the shaft of the tibia ; action, flexes the 
leg upon the thigh, the thigh upon the pelvis, and rotates out, 
at the same time drawing the limb inward, thus crossing one 
leg over the other ; nerve, anterior crural. 

Rectus femorls^ : origin, by two tendons, the straight from the 
anterior inferior iliac spine, the reflected from the groove above 
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the acetabulum; iusfrtion, -pateUa in couiiuun with the thifl 
nest muscles ; nclion, extends the leg and flexes the hip-joint 
nerve, anterior crural. 

Yaatus eitemug': origin, tubercle of the femur, great t 
chanter, rough line leading thence to the linea aspera, uppi 




-Hi regloaa. ^^^^^y^ at"! poatprtor ftnioral ruBioiia 



half of the outer lip of the lineo aspcra, and azternal i 
niUBCulur septum ; inserlion, a.poncurotic into the outer hot 
der of the patella | action, extends the leg; ncrvi, anterioS 
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Vastus internus and cmreus®: origin^ line leading from the 
inner side of the neck of the femur to the linea aspera and its 
whole inner lip, lower half of the outer lip, internal inter- 
muscular septum, internal, anterior, and external surfaces of 
the shaft of the femur between the anterior intertrochanteric 
line and the lower fourth of the bone ; insertion^ aponeurotic, 
into the inner side of the patella, blending with other portions of 
the quadriceps tendon ; action^ extends the leg ; nerve, anterior 
crural. The preceding four muscles are called the quadriceps 
feTYioris^, '', ®, whose tendon contains the patella*, and is inserted 
into the tubercle of the tibia by the ligamentum patellae. 

Subcmreus : origin, often by two heads from the lower part 
of the shaft of the femur ; insertion, upper part of the synovial 
pouch of the knee-joint ; action, draws up the synovial sac ; 
nerve, anterior crural. 

Gracilis ^^ : origin, aponeurotic from the inner margin of the 
body and descending ramus of the os pubis ; insertion, upper 
inner surface of the shaft of the tibia above and behind the 
sartorius ; action, flexes the leg, rotates it in, and adducts the 
thigh ; nerve, obturator. 

Pectineus ^^ : origin, linea ilio-pectinea, the bone in front of it, 
and from fascia covering it ; insertion, rough line passing from 
the lesser trochanter to the linea aspera ; action, flexes, adducts, 
and rotates the thigh outward ; nerves, anterior crural, obtu- 
rator, and accessory obturator in order of frequency. 

Adductor longus '^ : origin, body of the os pubis just below 
the angle ; insertion, middle third of the linea aspera ; action, 
adducts and flexes the -thigh and rotates out ; nerve, obturator. 

Adductor brevis : origin, the body and outer surface of the 
descending ramus of the os pubis ; insertion, upper part of the 
linea aspera; action, adducts and flexes the thigh; nerve, ob- 
turator. 

Adductor magnus ^* : origin, descending ramus of the os pubis, 
ascending ramus, outer margin and under surface of the tuber- 
osity of the ischium ; insertion, rough line running from the 
great trochanter to the linea aspera, whole length of the linea 
aspera, and by a tendon into the tubercle above the inner con- 
dyle of the femur ; between two portions of the muscle is an in- 
terval for the passage of the femoral vessels from Hunter's canal 
into the popliteal space ; action, adducts and rotates the thigh 
outward, the long fibers to the tubercle may rotate in ; nerves. 
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obturator and great sciatic ; the portiou of tLe muscle attuohed 
to the femur presents four apertures for the pBrfuratliig urteriea. 
OinteuB maxlmiu ' (Fig. 96) : origin, superior gluteal line of 
the ilium and portion of the bone and crest just behind it, 
posterior surface of the kat two pieces of the sacrum, side of the 
coccyx, aponeurosis of the erector spinse muscle, and the greiit 
Baaro-seiatic ligament ; insertion, the fascia lata and rough line 
running from the great trochanter to the linea asperu between 
the vastus externua and the adductor magnus ; action, main- 
tains the trunk erect upon the thigh, extends, uhducta, and 
rotates the thigh outward, is a tensor of the fasaia lata ; »e7-7>e, 
inferior gluteal. 

aintens medtua' (Fig. 96): origin, outer surface of the ilium be- 
tween the superior and the middle gluteal linea, outer lip of the 
crest between the lines, and the 
gluteal aponeurosis ; iiiserlifin, 
tendinous into the obli<|ue line 
on the great trochanter ; (cetion, 
supports the trunk ; the poste- 
rior (ibcrs rotfti* the thigh out- 
ward and extend ; the anterior 
fihers 6cx and rotate the thigh 

inward ; the middle fibers ab- 
duct 1 neree, superior gluteal. 
rantens mlnlmas" (Fig. 9T) ; 

origin, outer surface of the 

ilinm between the middle and 

the inferior gluteal lines and 

margin of the acialic notch ; 

insertion, anterior border of the 

great trochanter; (tc(ion, flexes. 

abducts, and rotates the thigh 

inward, aids in maintaining the 

trunk erect ; nerve, superior 

gluteal. 

>W»nal.'.; on,,-., bj ihr.a '"pSsSS." jLSl" 

neshj QigitiLtions from the sa- 
crum between the first, second, third, and fourth anterior s: 

foramina, from grooves leading from them, from the ilium b 

idsterior inferior spine, and great sacro-aciatic ligament; 
tion, passing out of the pelvis by the great eacco-aciajan 
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foramen, is attached to the upper border of the great tro- 
chanter ; action^ an external rotator of the thigh after ex- 
tension, and abductor after flexion ; also draws the pelvis for- 
ward when fixed below ; nerves^ branches of the sacral plexus. 

Obturator Intemus '^ : origin^ internal surface and tendinous 
arch of the obturator membrane, margins of the obturator fora- 
men, broad surface of the bone behind foramen ; insertion^ 
inner surface of the great trochanter after leaving the pelvis by 
the lesser sacro-sciatic foramen ; four or five tendinous bands 
pass in the substance of the muscle from its origin to its in- 
sertion ; action^ similar to the pyriformis ; nerve, branch of the 
sacral plexus. 

Gemellus superior ^^ : origin, spine of the ischium ; insertion, 
with the tei^don of the obturator intemus into the inner surface 
of the great trochanter ; action, rotates the thigh outward ; 
nerve, from the branch to the obturator internus. 

Gemellus inferior ^'^ : (yrigin, tuberosity of the ischium ; in- 
sertion, great trochanter with the obturator internus ; action, 
an external rotator of the thigh ; nerve, twig from the branch 
to the quadratu* femoris. 

Obturator externus : origin, inner anterior margin of the ob- 
turator foramen and inner two-thirds of the outer surface of 
the obturator membrane ; insertion, digital fossa of the femur ; 
action, an external rotator of the thigh, may flex and adduct ; 
nerve, deep branch of the obturator. 

Quadratus femoris ^* : origin, outer border of the tuber ischii ; 
insertion, a tubercle at the center of the posterior intertro- 
chanteric line ; action, external rotator of the thigh and an 
adductor ; nerve, branch of the sacral plexus. 

Biceps ^* *,^ (Fig. 96) ; (Fig. 97) : ongin, by two heads, the 
long '* from the lower inner facet on the tuber ischii by the tendon 
common to it and the semitendinosus and from the great sacro- 
sciatic ligament, the short hend^ (Fig. 96), from the linea aspera 
between the adductor magnus and the vastus externus, and 
from the intermuscular septum ; insertion, outer side of the 
head of the fibula, the tendon splitting to embrace the long 
external lateral ligament of the knee, one band extending to the 
outer tuberosity of the tibia ; this muscle forms the obiter 
hamstring ; action, extends the hip, flexes the leg, after which 
it slightly rotates it outward ; nerve, great sciatic. 

Semitendinosus* (Fig. 96),^® (Fig. 97): origin, by the com- 
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mon tendon with the biceps to tlie length of tliree inches from 
the tuberosity of the iscliiuni and adjacent a]>(>neurosis ; insir- 
tton, upper inner surface of the shaft of tlie tibia, behind the 
sartorius and below the gracilis ; action, extends the hip, flexes 
the leg on the thigh, rotates it in; iicnr, great sciatic. 

SemimembranosuB ^ (Fig. 90): orltjin, tendinous from the 
upper outer facet on the tuberosity of the ischium ; insert ion ^ 
groove on the inner tuberosity of the til)ia, connected with the 
popliteal oblique ligament and with the fascia covering the pop- 
liteus muscle, a few fibers forming the short internal lateral 
ligament of the knee-joint; (tcfion, extends the hip, flexes the 
leg on the thigh, rotates it in ; nerve, great sciatic ; the tendons 
of the semimembranosus and semitendinosus form the inner 
hamstrings. 

Muscles of the Leg. 

Tibialis anticuB^ (Fig. 08) : origin, outer tuberosity and upper 
two-thirds of the external surface of the shaft of the tibia, ad- 
jacent interosseous membrane, deep surface of the fascia, and 
intermuscular septum ; insertion, inner and under surface of 
the front part of the internal cuneiform bone, base of the first 
metatarsal; actian, flexes the ankle-joint, rotates the foot in- 
ward, adducts the forefoot ; nerve, anterior tibial. 

EztenBor longuB halluclB^: origin, middle two-fourths of the 
anterior surface of the fibula, and to the same extent from the 
interosseous membrane ; insertion, base of the last phalanx of the 
great toe, usually with a slip to the base of the first phalanx ; 
action, extends the great toe, otherwise same as the tibialis an- 
ticus ; nerve, anterior tibial. 

ExtenBor longus dlgltonun^ : origin, outer tuberosity of the 
tibia, upper two-thirds of the anterior surface of the fibula, 
interosseous membrane, deep surface of the ftiscia, and inter- 
muscular septa; insertion, divides into four tendons, which are 
attached to the three phalanges of the four lesser toes ; action, 
extends the toes, flexes the ankle, everts the foot, abducts the 
forefoot ; nerve, anterior tibial. 

Feronens tertluB*: origin, lower third of the anterior surface 
of the fibula, interosseous membrane, and intermuscular sep- 
tum ; insertion, upper part of the bases of the fourth and fifth 
metatarsals ; nerve and axition on the foot same as those of 
the long extensor. 
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foramen, is attached to the upper border of the great tro- 
chanter ; action^ an external rotator of the thigh after ex- 
tension, and abductor after flexion ; also draws the pelvis for- 
ward when fixed below ; nerves, branches of the sacral plexus. 

Obturator Intemus '' : origin, internal surface and tendinous 
arch of the obturator membrane, margins of the obturator fora- 
men, broad surface of the bone behind foramen ; insertion, 
inner surface of the great trochanter after leaving the pelvis by 
the lesser sacro-sciatic foramen ; four or five tendinous bands 
pass in the substance of the muscle from its origin to its in- 
sertion ; action, similar to the pyriformis ; nerve, branch of the 
sacral plexus. 

Gemellus superior *® : origin, spine of the ischium ; insertion, 
with the tendon of the obturator intemus into the inner surface 
of the great trochanter; action, rotates the thigh outward; 
nerve, from the branch to the obturator intemus. 

Gemellus inferior ^'^ : (yrigin, tuberosity of the ischium ; iVi- 
ser^io/i, great trochanter with the obturator intemus; action, 
an external rotator of the thigh ; 7ierve, twig from the branch 
to the quadratu* femoris. 

Obturator extemus: origin, inner anterior margin of the ob- 
turator foramen and inner two-thirds of the outer surface of 
the obturator membrane ; insertion, digital fossa of the femur ; 
action, an external rotator of the thigh, may flex and adduct; 
nerve, deep branch of the obturator. 

Quadratus femoris *' : origin, outer border of the tuber ischii ; 
insertion, a tubercle at the center of the posterior intertro- 
chanteric line ; action, external rotator of the thigh and an 
adductor ; nerve, branch of the sacral plexus. 

Biceps ^« *,«^ (Fig. 96) ; (Fig. 97) : oi-igiyi, by two heads, the 
long ** from the lower inner facet on the tuber ischii by the tendon 
common to it and the semitendinosus and from the great sacro- 
sciatic ligament, the short hemP (Fig. 96), from the linea aspera 
between the adductor magnus and the vastus extemus, and 
from the intermuscular septum ; insertion, outer side of the 
head of the fibula, the tendon splitting to embrace the long 
external lateral ligament of the knee, one band extending to the 
outer tuberosity of the tibia ; this muscle forms the outer 
hamstring ; action, extends the hip, flexes the leg, after which 
it slightly rotates it outward ; nerve, great sciatic. 

Semitendinosus^ (J^'xg, 96),^® (^ig- ^7): origin, by the com- 
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mon tendon with the biceps to the length of three inches from 
the tuberosity of the ischium and adjacent aponeurosis ; inser- 
ttoTij upper inner surface of the shaft of the tibia, behind the 
sartorius and below the gracilis ; action, extends the hip, flexes 
the leg on the thigh, rotates it in; nei-vej great sciatic. 

SemlmembranoBUB ' (Fig. 9G) : OTrigin, tendinous from the 
upper outer facet on the tuberosity of the ischium ; insertion^ 
groove on the inner tuberosity of the tibia, connected with the 
popliteal oblique ligament and with the fascia covering the pop- 
liteus muscle, a few fibers forming the short internal lateral 
ligament of the knee-joint ; action, extends the hip, flexes the 
leg on the thigh, rotates it in ; nerve, great sciatic ; the tendons 
of the semimembranosus and semitendinosus form the inner 
hamstrings. 

Muscles of the Leg. 

Tibialis anticus^ (Fig. 98) : origin, outer tuberosity and upper 
two-thirds of the external surface of the shaft of the tibia, ad- 
jacent interosseous membrane, deep surface of the fascia, and 
intermuscular septum ; insertion, inner and under surface of 
the front part of the internal cuneiform bone, base of the first 
metatarsal; action, flexes the ankle-joint, rotates the foot in- 
ward, adducts the forefoot ; nerve, anterior tibial. 

Extensor longus hallucis^: origin, middle two-fourths of the 
anterior surface of the fibula, and to the same extent from the 
interosseous membrane ; insertion, base of the last phalanx of the 
great toe, usually with a slip to the base of the first phalanx ; 
action, extends the great toe, otherwise same as the tibialis an- 
ticus ; nerve, anterior tibial. 

Extensor longrus digitomm^ : origin, outer tuberosity of the 
tibia, upper two-thirds of the anterior surface of the fibula, 
interosseous membrane, deep surface of the fascia, and inter- 
muscular septa; insertion, divides into four tendons, which are 
attached to the three phalanges of the four lesser toes ; action, 
extends the toes, flexes the ankle, everts the foot, abducts the 
forefoot ; nerve, anterior tibial. 

Feroneus tertius^: origin, lower third of the anterior surface 
of the fibula, interosseous membrane, and intermuscular sep- 
tum ; insertion, upper part of the bases of the fourth and fifth 
metatarsals ; nerve and action on the foot same as those of 
the long extensor. 
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aaitrocnemi'nB'": oriyin, by two hoads from the upper back 
part of thu condyles of the femur and supracondylar ridgeSji 
inserlinn, with the tendons of tbe eoleas and plantaria to fonof 
the tendo Achillis, which is inserted into the middle part of tha 




tuberosity of the os ealcis ; action, extends the foot and slightly i 
rotates it in ; neriie, internal poplitoaj. 

Solsna*," : nrigin, tendinous, from the back of the head and J 
upper third of the posterior surface of the fihula, from the ob- J 
lique line of the tibia, and from the middle third of its uinw^^ 
border; ijtsertwn, tuberosity of the oa calois by the tendo J 
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AchilHs ; action^ as above ; nerves, internal popliteal and poste- 
rior tibial. 

PlantarlB : origin, lower part of the outer bifurcation of the 
linea aspera and posterior ligament of the knee-joint ; insertion, 
posterior surface of the os calcis with the tendo Achillis, into 
the tendo Achillis, or into the plantar fascia ; action, accessory 
to the gastrocnemius ; nerve, internal popliteal. 

Popliteus^ (Fig. 99): origin, within the knee-joint from the 
depression on the outer side of the external condyle of the 
femur, and from the arcuate ligament or posterior part of the 
capsule ; insertion, triangular surface above the oblique line of 
the tibia posteriorly, and tendinous expansion covering the 
muscle ; action, flexes the leg upon the thigh, then rotates the 
tibia inward, and draws the capsule backward ; nerve, internal 
popliteal. 

Flexor longruB hallucis^ (Fig. 99) : origin, lower two-thirds of 
the posterior surface of the fibula, except its lowest inch, 
lower part of the interosseous membrane, intermuscular septum, 
deep fascia, and fascia covering the tibialis posticus; insertion, 
base of the last phalanx of the great toe ; in the foot always 
giving a tendon to the flexor longus digitorum ; action, flexes 
the great toe, then extends the foot ; nerve, posterior tibial. 

Flexor longus digitorum^ (Fig. 99): origin, posterior surface 
of the tibia below the oblique line internal to the tibialis pos- 
ticus, except the lower three inches, deep fascia, also the inter- 
muscular septum ; its tendon passes behind the malleolus in the 
groove with the tibialis posticus, but in a separate synovial 
sheath ; insertion, bases of the phalanges of the lesser toes by 
four tendons, each passing through a fissure in the tendon of 
the flexor brevis ; action, flexes the phalanges, and then extends 
the foot ; nerve, posterior tibial. With this muscle are connected 
the lumbricales and the accessorius. 

Tibialis posticus^ (Fig. 99) : origin, by two pointed processes, 
between which pass the anterior tibial vessels, from the whole 
of the posterior surface of the interosseous membrane except the 
lowest part, posterior surface of the tibia, external to the flexor 
longus, between the oblique line above and the middle of the ex- 
ternal border below, and from the whole of the internal surface 
of the fibula ; insertion, tuberosities of the navicular and inter- 
nal cuneiform, and sends offsets to the middle and external cunei- 
form, cuboid, sustentaculum tali, and bases of the second, thirds 
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and fourth metatarsals ; action^ extends the foot, adducts and 
rotates in ; nerve^ posterior tibial. 

Peroneus longns^ (Fig. 98): origin^ outer tuberosity of the 
tibia, head and upper two-thirds of the outer surface of the 
fibula, deep surface of the fascia, and intermuscular septa, 
then it grooves the outer malleolus with the peroneus brevis®, 
then the os calcis and cuboid ; insertion, outer side of the base 
of the first metatarsal and internal cuneiform ; action, extends 
and everts the foot ; nerve, musculo-cutaneous. 

Peroneus breviB^ (Fig. 98): origin, lower two-thirds of the 
outer surface of the shaft of the fibula, intermuscular septa ; 
insertion, passes with the preceding muscle behind the external 
malleolus in a groove lined with a common synovial sheath, to 
be attached to the dorsum of the base of the fifth metatarsal, 
and sends a slip to the long extensor of the little toe ; action 
and Tierve, same as the peroneus longus. 

Fasciae of the Foot. 

The anterior annular ligament consists of (1) an upper verti- 
cal portion binding down the extensor tendons, attached to the 
lower ends of the tibia and fibula, continuous above with the 
deep fascia, and containing only one synovial sheath situated 
internally for the tendon of the tibialis anticus ; the exten- 
sor longus digitorum, peroneus tertius, and extensor longus 
hallucis tendons, the anterior tibial vessels and nerve pass be- 
neath it without a distinct sheath ; and (2) a horizontal portion 
attached externally to the upper surface of the os calcis, and 
internally are two diverging arms, one to the inner malleolus 
and one to the plantar fascia, containing three sheaths, that in- 
ternal for the tendon of the tibialis anticus, the next for the 
extensor longus hallucis, and that most external for the ex- 
tensor longus digitorum and peroneus tertius. 

The internal annular ligament is a strong band extending from 
the inner malleolus to the inner margin of the os calcis, convert- 
ing the bony grooves on its surface into canals for the flexor 
tendons and the tibial vessels and nerves ; it is continuous with 
the deep fascia of the leg, plantar fascia, and the origin of the 
abductor hallucis muscle. Its three fibro-osseous canals trans- 
mit, enumerated obliquely from within outward, the tendons of 
the tibialis posticus, flexor longus digitorum, posterior tibial 
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vessels and nerve — through a broad space beneath the liga- 
ment — and the tendon of the flexor longus hallucis. 

The external annular ligament stretches between the extremity 
of the outer malleolus to the outer surface of the os calcis, 
forming a common sheath for the peroneal tendons. 

The plantar fascia, the densest of all fibrous membranes, con- 
sists of a central and two lateral parts ; the former, thick and 
narrow behind, arising from the inner tubercle of the os calcis, 
divides into a process for every toe, each again splitting oppo- 
site the metatarso-phalangeal joint into two slips — over which 
passes the flexor tendon — to be attached to the sides of the 
metatarsal bone and transverse metatarsal ligament ; two chief 
and several subordinate intermuscular septa are given ofi", sepa- 
rating the muscular layers ; the outer and inner segments are 
thin, the outer has one strong band giving origin in part to the 
abductor minimi digiti. 

Muscles of the Foot. 

Dorsal region. 

Extensor brevis digitomm: origin^ outer surface of the os cal- 
cis, external calcaneo-astragaloid ligament, and annular liga- 
ment ; insertion, by four tendons, the first into the first phalanx 
of the great toe, and is named the extenwr brevis hallucis ; the 
other three into the outer sides of the long extensor tendons 
of the second, third, and fourth toes ; action, accessory to the 
extensors on the four inner toes ; nerve, anterior tibial. 

Plantar region. First layer. 

Abductor hallucis' (Fig. 100) : origin, inner tubercle of the os 
calcis, internal annular ligament, navicular bone, plantar fascia, 
and intermuscular septum ; insertion, with inner tendon of the 
flexor brevis hallucis into the inner side of the base of the first 
phalanx of the great toe ; action, abducts the great toe ; nerve, 
internal plantar. 

Flexor brevis digitomm ^ : origin, tendinous from the inner 
tubercle of the os calcis, central part of the plantar fascia 
and the intermuscular septa ; insertion, by four tendons to the 
four lesser toes, perforated opposite the middle of the first 
phalanges by the tendons of the long flexor ; beyond the per- 
forations the tendons split to be inserted into the sides of the 
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BecoDd phalanges ; action, flexes the lesser toee ; nerve, internal 

plantar. 

Abductor minimi dlglti': origin, outer tubercle of the OS caj- 

cis, the bone in front of both tubercles, plantar fascia, and 
interaiuscular septum ; imeriion, with 
the short flexor of the little toe into the 
outer side of the base of the first pha- 
lanx ; action, abducts the little toe ; nerve, 
external plantar. 

Second layer. 

Flexor acMBBorlna: OT-f^m, bj two heads, 
from the concave surface of the caleis 
and inferior calcaneo -navicular ligament, 
from the OS ealeis in front of the outer 
tubercle, and from the long plantar liga- 
ment ; insertion, outer margin and upper 
and under surfaces of tbe tendon of the 
long flexor of the toes ; action, modifies 
the oblique pull of the long flexor ; nerve, 
external plantar. 

Lnrabricalea ' : origin, tendons of the 
long flexor; insertion, expansion of the 
long extensor over the first phalanges ; 
action, flex the first phalanx, extend the 
_^ Fio. m— Muscles of last two; nerves, the innermost lumbri- 
ealis by the internal, the three outer by 
the external plantar nerve. 

Tliird layer. 

Flexor brevls ballaolE : origin, inner border of the cuboid and 

contiguous portion of the external cuneiform, and prolongation 
of the tibialis posticus tendon ; insertion, inner and outer side 
of the base of the first phalanx of the great toe by two 
tendons, each containing a sesamoid bone, the inner tendon 
blending with that of the abductor hallucis, the outer with that 
of the adductor obliquus and the adductor transversus hallucis ; 
action, flexes the great toe ; nerve, internal plantar. 

Adductor obllquaB hallucia : origin, tarsal extremities of the 
second, third, and fourth metatarsal bones and sheath of the 
tendon of the peroneus longus ; insertion, with outer portion of 
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the short flexor into the outer side of the hase of the first 
phalanx of the great toe ; action^ adducts the great toe ; nerve, 
external plantar. 

Adductor transYersus hallacis: origin^ inferior metatarso- 
phalangeal ligaments of the three outer toes and transverse 
metatarsal ligament ; insertion, with the adductor obliquus 
hallucis into the outer side of the first phalanx of the great toe ; 
action, adducts the great toe ; nerve, external plantar. 

Flexor breviB minlTnl digit! : origin, base of the fifth metatar- 
sal and sheath of the peroneus longus tendon ; insertion, outer 
side of the base of the first phalanx of the little toe, often to 
the head of the fifth metatarsal ; action, flexes and abducts 
the first phalanx ; nerve, external plantar. 

Fourth layer. 

Dorsal interossei (four) : origin, each by two heads from the 
adjacent sides of the metatarsal bones ; insertion, tendinous into 
the bases of the first phalanges and aponeuroses of the common 
extensor ; action, flexes the first phalanx, extends the last two, 
abducts toes from an imaginary line passing through the center 
of the second toe ; nerves^ external plantar and anterior tibial. 

Plantar interoBsei (three) : origin, single heads from the base 
and inner sides of the shaft of the third, fourth, and fifth 
metatarsal bones ; insertion, inner sides of the bases of the 
phalanges and extensor aponeuroses of the same toes ; action, 
flex and extend as above, and adduct the toes toward a line 
passing through the middle of the second toe ; nerve, ex- 
ternal plantar. 

THE VASCULAR SYSTEM. 

.What is the pericardium? 

A closed fibro-serous sac of conical form, its apex surround- 
ing the great vessels for about two inches above their origin, 
its base downward, attached to the central tendon of the dia- 
phragm. The outer fibrous coat is continued as tubular pro- 
longations, lost upon, the external coats of the roots of all the 
great vessels except the inferior vena cava, and is finally trace- 
able as continuous with the deep layer of the cervical fascia ; 
the serous coat lines the sac, forming a parietal layer, and is 
reflected over the heart and great vessels, forming a visceral 
layer ; its function is the secretion of a thin fluid in sufficient 
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amount to moisten the surfaces, thus lessening friction during 
the heart's movements. 

Describe the heart and its position. 

It is a hollow, conical muscle, with four distinct cavities, 
situated obliquely between the lungs, the base upward, back- 
ward, and to the right, the apex " (Fig. 101) downward, for- 
ward, and to the left, corresponding to the fifth intercostal 
space, three and a half inches from the middle line of the 
sternum. The upper limit of the heart is represented by a line 
passing from the lower border of the second left costal cartilage 
to the upper border of the third on the right side. The auriculo- 
ventricular groove is shown by a line drawn obliquely from the 
sternal end of the third left cartilage to the upper border of 
the sternal end of the seventh on the right side. The ri^ht 
border is represented by a line from the third right to the 
seventh right chondro-sternal articulation, arching outward one 
and a half inches from the middle line ; the lower limit, by a 
line from the seventh right articulation to the apex in the fifth 
space ; the left border, from the second left cartilage to the 
apex. 
/ The pulmonary valve is covered by the sternal end of the 
third left cartilage ; the aortic valve is a little below and inter- 
1 nal to this, behind the sternum, on a level with the third space, 
between the mid-sternal and left sternal lines. The auriculo- 
/ ventricular openings are lower than the arterial. The mitral is 
^ at the sternal end of the third left space (behind the sternal 
1 end of the fourth left costal cartilage, Quain). Draw a hori- 
I zontal line between the two sternal ends of the fifth cartilages ; 
j where this line intersects the one marking the auriculo-ven- 
[ tricular groove is the spot indicating the tricuspid valve, behind 
I the sternum. 

Give the size and weight of the heart. 

In adults it measures five inches long, three and one-half 
broad, and two and one-half thick ; weighs in the male ten to 
twelve ounces, in proportion to the body 1 to 169 ; in females, 
eight to ten ounces, 1 to 149. 

What are the four cavities of the heart called? 

The right auricle •' and the right ventricle *, the left auricle 
and the left ventricle, separated by a longitudinal septum — indi- 
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cated externally in front and behind by the interventricular 
grooves — dividing the heart into lateral halves, the right or 
venous heart, the left or arterial heart ; an oblique auriculo- 
ventricular groove on the exterior corresponds to the division 
between the auricles and the ventricles. 

Describe the right auricle. 

Larger than the left auricle, with a capacity of about two 
fluid ounces ; its walls are about one line thick ; the venous 
blood is poured in by the superior* and the inferior venae 
cavae ^ and the coronary sinus ; note the following points : 

The sinus or atrium^ the large quadrangular cavity between 
the two venae cavae ; the appetidix auriculse, a conical pouch 
with dentated edge, projecting forward to the left over the root 
of the aorta ® ; openings of the two venae cavae, also that of the 
coronary sinus '^'y its orifice guarded by a semicircular fold 
called the coronary valve — sometimes two unequal segments are 
found; the tubercle of Lower ^^ a small projection on the right 
upper wall directing blood from the superior cava toward the 
auriculo- ventricular opening, not marked in man ; the foramina 
Thebesiij the mouths of numerous minute veins returning 
blood from the heart-muscle ; openings of a few anterior cardiac 
veins ; the semilunar Eustachian valve *' between the anterior 
margin of the inferior vena cava and auriculo-ventricular open- 
ing — it is larger in the fetus, serving to direct the blood of the 
inferior cava through the foramen ovale ; the fossa ovalis ", an 
oval depression at the lower part of the auricular septum, the 
site of the oval foramen in the fetus ; the annulus ovalis^ the 
prominent margin of the fossa ovalis ; the musculi pectinatt\ 
small prominent muscular columns running across the inner 
surface of the appendix and adjoining wall of the sinus ; the 
oval auriculo-ventricular orifice^ about one inch in diameter, 
communicating with the right ventricle, its margins formed by 
a fibrous ring covered by the lining membrane, and guarded by 
the tricuspid valve. 

Describe the right ventricle. 

It is triangular, with the apex downward, not quite reaching 
that of the heart, forming with the right auricle the anterior, 
rather than the right side of the heart ; its capacity is about 
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three fluid ounces ; it presents the following points for ex- 
amination : 

Above is the conical prolongation called the conus arteriosus^ 
from which opens the pulmonary artery placed to the -left of 
the auriculo-ventricular orifice, which is surrounded by a fibrous 
ring; the pulmonary semilunar valves guard the pulmonary 
orifice; the tricuspid valve^, '*', ^', formed of three triangular 
segments — the largest on the left side — by a reduplication 
of the lining membrane with interposed fibrous tissue ; the 
flaps are called the left, right, and posterior or septal; they 
are prevented from being forced into the auricle by the 

Chordse tendinest^^ fine tendinous cords stretching from (1) 
the columnae carnese to the attached margins of the leaflets, 

(2) to their centers, and (3) to their free margins. 

The columnse carnese,*\ three varieties of muscular columns, 
(1) 'simple ridges, (2) bands attached by both extremities, and 

(3) two musculi papiUares, muscular eminences from which 
arise the chordae tendineae. The anterior muscle is larger and 
more constant than the posterior, which may be represented by 
two or three smaller muscles. 

The three pulmonary semilunar valves^, two anterior, a right 
and a left, and one posterior, formed by a reduplication of the 
lining membrane with interposed fibrous tissue, with their free 
margins strengthened by a bundle of fibrous tissue, whose fibers 
radiate from a fibro-cartilaginous nodule — corpus Arantii — to 
all parts, except to two narrow lunated portions {lunvlat) on 
either side of the nodule, which are forced into contact when 
the valves are closed ; above and behind each valve is a dilata- 
tion, the sinus of Valsalva. 

Describe the left auricle. 

Resembles the right in having a principal cavity or sinus 
and an appendix, but its walls are thicker, measuring about 
one and one-half lines. The following points should be studied : 

The openings of the pulmonary veins, usually four in number, 
two emptying into the right and two into the left side ; fre- 
quently the latter terminate by a common opening. 

The oval auriculo-ventricular opening, surrounded by a fibrous 
ring, smaller than the right ; the musculi pectinati fewer and 
smaller than on the right side ; a depression over the site of 
the fossa ovalis of the right auricle. 
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Describe the left ventricle. 

Larger and more eooical than the right, it forms but little 
of the anterior surface, most of the inferior surface aud all the 
apex" of the heart, its walls being three times as thick as 
those of the right veutricle ; its inner surface presents, for 



The circular aortic opening, with the usual fibrous ring, in 
front and to the right of the auriculo- ventricular opening, be- 
tween them intervenes one of the segments of the mitral valve, 
its mouth being guarded by three semilunar valves ; the mitral 
valve, composed of two irregular segments — the larger iu front 




Fra. 101.— The heart, with righl auricle and right ventricle laid open (Leldy). 



— similar to those of the tricuspid valve, but larger and thicker, 
the leaflets being provided with chords tendineae, whose mode 
of attachment is identical with those of the right side. The 
gemilunar aortic valves resemble those of the pulmonary artery, 
but are larger and stronger ; two are anterior and one poste- 
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rior in the fetal condition, but in the adult one is anterior and 
two are posterior, right and left ; the stimses of Valsalva are like 
those of the pulmonary artery, and are found behind the aortic 
valves. 

The cohinijise carneae are more numerous, but smaller than on 
the right side, while there are only two musculi papUlares. 

What is the endocardium? 

The delicate lining membrane of the heart continuous with 
the intima of the great vessels, by its reduplications forming 
the various valves. 

Describe the heart-structure. 

It consists of striated anastomosing muscular fibers taking 
origin from the fibrous rings surrounding the aortic, pulmo- 
nary, and auriculo-ventricular openings, disposed in the auricles 
in a deep layer composed of looped and annular fibers, and a 
superficial transverse layer ; in the yentrlcles numerous layers 
have been described, the deepest of which run circularly, the 
more superficial spirally, curving round the apex to form the 
whorl or vortex^ those fibers from in front curving around to 
enter posteriorly, and vice versa; the most superficial fibers, 
especially those behind, pass across the septum from one ven- 
tricle to the other. 

The Arteries. 

What are the arteries? 

Cylindrical, tubular vessels conveying blood from both ven- 
tricles to all parts of the body ; the blood they carry is called 
arterial^ except in the case of the pulmonary artery conveying 
venous blood to the lungs, and the four pulmonary veins re- 
turning arterial blood to the left auricle, constituting the lesser 
or pulmonic circulation^ while the aorta arising from the left ven- 
tricle carrying blood to the body generally, and the veins return- 
ing it, finally emptying by the two venae cavae into the right 
auricle, form the greater or systemic circulation. In their dis- 
tribution the arteries freely communicate with one another, 
the large branches as well as the small forming what are called 
collateral aiiastomoses or inoscidations, permitting the establish- 
ment of a collateral circulation after obliteration of a main 
artery. 



THE ARTERIES. 

Describe the stractnre of the arteiiee. 

Thej posBKsa three eoats; (Ij an intei-mi/ (serous) o 
(2) a tmddJt (media), composed iu small vessels almost purelj^jl 
of eirouJar muscular fibers, in the 
larger chiefly of yellow elastic tissue i 
this prevents the arteries from col- 
lapsing when cut across ; (3) an eav 
temal (adventitial, composed cf con- 
nective tissue. Every vessel, except 
the intracrauial vessels, is included 
with its vein or veins in a libro-areolar 
skealh. 

Hov are the arteries uouristied and 

their caliber regulated? 
The larpi-T vl'S.joI^ are supplied by 
minute vni^a vaioriiin, blood-vessels 
distributed in a fine network to their 
esternal coats; while intricate nerve- 
networlts (plexuses), chiefly derived 
from the sympathetic, ]>urtly from the 
spinal system, supply the twn outer 
coats of the large vessels — the smaller 
are usually supplied only with single 
filaments. 

What are capillaries? 

The intermediate vessels between 
the arteries and veins, disposed in the 
form of a network, of an average di- 
ameter of one-three- thousandths of an 
inch, formed of a fine transparent layer 
of endothelial cells united by a ce- 
ment-substance. 

Describe tlie pulmonaiy artery. 

It ia a wide vessel conveying ven- 
ous blood from the right ventricle to 
the lungs, about two infhes long, and 

springs, in front of the aorta, from the left side of the base of 
the right ventricle, lying wiihin the piricardium, passing ob- J 
liquely to the left, upward and backward, dividing at the unde^ 
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surface of the aortic arch into a right and a left pulmonary 
artery^ the former the longer ; each vessel pierces the pericar- 
dium and passes horizontally outward to its respective lung, 
where it divides into two main branches, one of those of the 
right subdividing to supply the third lobe ; these vessels sub- 
divide to terminate in the pulmonary capillaries. 

Describe the aorta', ^ ' (Fig. 102). 

This, the main trunk of the systemic arteries, arises from the 
upper part of the left ventricle, ascends and then arches back- 
ward to the left over the root of the left lung to descend within 
the thorax on the left side of the vertebral column, entering 
the abdominal cavity by the aortic opening" behind the dia- 
phragm, where it terminates opposite the fourth lumbar verte- 
bra in the two common iliac arteries ** ; the aorta is divided for 
convenience of study into the ascending aorta^ arch of the aorta ^^ 
thoracic^, and abdcminal aorta^. The branches of each sub- 
division are : 

From the ascending aorta \ Two coronary. 

C Innominate, 
From arch of the aorta < Left common carotid, 

(^ Left subclavian. 

C Pericardiac, Posterior mediastinal. 
From the thoracic aorta < Bronchial *, Intercostal ", ", 

( Esophageal *^ 

From the abdominal aorta are three groups with three in each : 

r Gastric '^ 

Celiac axis ■< Hepatic ", 
Visceral < { Splenic **. 

Superior mesenteric ^®, 

Inferior mesenteric ^^. 

Two renal '^ 
Glandular ^ Two suprarenal ^®, 

Two spermatic **^, or ovarian. 

Ten lumbar ^, 
Parietal -j Two inferior phrenic ", 

One middle sacral ^*. 
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Give the relations of the aorta in the thorax. 

Ascending aorta : anterior, pulmonary artery, right auricular 
appendix, pericardium ; posterior, right pulmonary artery, 
right bronchus, left auricle, pericardium ; right side, superior 
vena cava, right auricle ; left side, pulmonary artery. 

Arch of the aorta : anterior, pleurae and lungs, remains of 
the thymus gland, left pneumogastric nerve, left phrenic nerve, 
left superior cardiac nerves, left superior intercostal vein ; 
posterior, trachea, deep cardiac plexus, esophagus, thoracic 
duct, left recurrent nerve ; above, left innominate vein, innomi- 
nate artery, left carotid, left subclavian ; below, bifurcation of 
the pulmonary artery, ligamentum arteriosum, superficial car- 
diac plexus, left recurrent nerve, left bronchus, bronchial 
glands. 

Thoracic aorta : anterior, left pulmonary artery, left 
bronchus, pericardium, esophagus (below) ; posterior, vertebral 
column, vena azygos minor ; right side, esophagus, vena azygos 
major, thoracic duct, right pleura and lung; left side, left 
pleura and lung, esophagus (below). 

Describe the coronary arteries. 

The right arises from the aorta above the free margin of the 
anterior semilunar valve, passes in the groove between the 
right auricle and ventricle to the posterior interventricular 
groove, where, dividing into two branches, one continues 
onward anastomosing with the left coronary, the other descends 
along the interventricular groove to the apex of the heart, 
anastomosing with the descending branch of the left coronary ; 
the left coronary, the larger, arises above the free edge of the 
left posterior semilunar valve, passes forward between the pul- 
monary artery and the left appendix, thence obliquely to the 
anterior interventricular groove, where it divides, one branch 
passing around to join the right vessel, the other descending in 
the groove to anastomose at the apex with the descending 
branch of the right vessel. 

Describe the innominate artery ^ 

Arising from the commencement of the arch of the aorta, it 
is from one and a half to two inches long and bifurcates at the 
upper border of the right sterno-clavicular articulation into the 
right common carotid ^ and subclavian *; sometimes it sends off 
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a thyrfAdpji ima branch ; occasionally no innominate exists, the 
right carotid and subclavian springing directly from the aorta. 
Reldtiona of the innominate artery are: in front, sternum, 
stemo-hyoid and sterno-thyroid muscles, remains of the thy- 
mus gland, left innominate vein, right inferior thyroid vein, 
inferior cervical cardiac branch of the right pneumogastric 
nerve ; right side, right innominate vein, right pneumogastric 
nerve, pleura ; left Me, remains of the thymus gland, left 
carotid artery, left inferior thyroid vein, trachea ; behind, 
trachea. 

Describe the common carotid^/. 

The right cr/mmon carotid artery^ arises opposite the right 
stcrno-clavicular joint from the innominate, the left from the 
summit of the aortic arch. In the neck their course corre- 
sponds to a line passing from the sterno-clavicular joint to a 
point midway between the mastoid process and the angle of 
the lower jaw ; below, the trachea only separates them, above 
there is a wide interval ; a common sheath of deep fascia en- 
closes the internal jugular vein, the pneumogastric nerve 
(posterior to both) and artery, enumerated from icithout 
invjard, while upon the sheath lies the branch of the first 
and second cervical nerves (descendens cervicalis). 

The anterior relations of the vessel for the most of its course 
are the anterior margin of the sterno-cleido-mastoid muscle, while 
about its middle it is crossed by the omo-hyoid muscle, the 
anterior jugular and middle thyroid veins, while above the 
omo-hyoid muscle, the sterno-mastoid artery, and the superior 
thyroid vein cross it ; at the lower part of the neck the right 
internal jugular vein diverges from the artery, but the left 
often crosses the lower part of the corresponding artery ; it is 
also in relation anteriorly to the sterno-hyoid, sterno-thyroid, 
and platysnia muscles, to the deep and superficial fasciae and 
skin. Jnternally lie the trachea, the thyroid gland, recurrent 
laryngeal nerve, inferior thyroid artery, larynx, and pharynx. 
Posteriorly are the longus colli and rectus capitis anticus 
major muscles, sympathetic and recurrent laryngeal nerves, 
and inferior thyroid artery. Opposite the upper border of the 
thyroid cartilage each vessel divides into the internal and the ex- 
ternal carotid. The common carotid arteries have no branches. 

The left common carotid artery has, in addition to the above 



THE ARTERIES. 191 

description, a thoracic portion which preaents the following 
relations : in front, sterno-hyoid and gtenio-thyroid muscles, 
left innominate vein, remains of the thymus gland; behind, 
trachea, esophagus, thoracic duct, left subclavian artery, its 
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tboracic portion ; infernally, innominate artery, inferior thyroid 
veins, and remainsof the thymus gland; (srfenitiK^, left pneumo- 
gastric nerve, left pleura and lung, and left subclavian artery. 



1. Superior thyroid' (Fig. 103), arising below the greater 
cornu of the hyoid bone ; its branches are : 

Muscular, Hyoid, Superior laryngeal, 

Superficial descending (sterno-mastoid), Crico-thyroid. 

2. Lingual arises between the superior thyroid and the facial 
running beneath the hyoglossus niwscle to tne under surface of 
the tongue ; its branches are : 

Hyoid, Dorsalis lingua;. Sublingual, Ranine. 
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■ 

3. Facial^ arises just above the lingual to cross the lower jaw 
just anterior to the masseter muscle ; its branches are : 



Cervical 



Muscular, 
Inferior or ascend- 

ing palatine, j. j j 

Tonsillar, 
Submaxillary, 
Submental ^. 



Muscular^'', 
Inferior labial ®, 
Inferior coronary ®, 
Superior coronary*, 
Lateralis nasi", 
Angular ". 

4. Occipital ^* arises posteriorly opposite the facial, lies in 
the occipital groove of the temporal bone ; its branches are : 

Muscular, Sterno-mastoid, Mastoid, Auricular, 

Princeps cervicis. Meningeal, Terminal or Cranial. 

5. Posterior auricular ^* arises opposite the styloid process, 
ascends beneath the parotid gland to the groove between the 
cartilage of the ear and the mastoid process ; its branches are : 

Muscular, Parotid, Stylo-mastoid, 

Auricular, Mastoid or Occipital. 

6. Ascending pharyngeal^ running between the carotid and 
the side of the pharynx, its branches being very numerous 
and inconstant, and divided into three sets — 

Pharyngeal, Meningeal, and Prevertebral. 

7. Superficial temporal^ terminal branch, commences in the 
substance of the parotid gland, crosses the root of the zygoma, 
two inches above which it divides into the anterior ^* and poste- 
rior"^ temporal; its other branches are : 

Parotid, Articular, Masseteric, Anterior auricular. 

Transverse facial *°, Middle temporal ^^ and Orbital ^. 

8. Internal maxillary ^^ the larger terminal branch, passes 
inward at right angles to the carotid at the inner side of the 
neck of the condyle of the lower jaw ; it is divided into three 
portions : (1) maxillary^ (2) pterygoid, and (3) spheno-maxil- 
lary (Fig. 104) : 

(1) Deep auricular. Small meningeal. 

Tympanic, f Mylo-hyoid, 

Middle meningeal, Inferior dental I Incisor, 

( Mental. 
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anterior, 

posterior, Masseteric, 
Buccal. 
Vidian, 
Infraorbital, Ptery go-palatine, 

Superior or Descending NasU or Spbeno-palatiDe. 
palatine, 



(2) Deep temporal 

Pterygoid, 

(3) Alveolar, 




the branches of the inlecnal roaiillarr artery (Gray). 



Relatiimi of the external carotid artery : antero-extemal, 
skin, superficial and deep fasciae, ptatysma, anterior border of 
the stern o-mastoid, hypoglossal nerve, lingual and facial veins, 
posterior belly of the digastric and stylo-byoid muscles, parotid 
gland with branches of tbe facial nerve, temporo-m axillary 
vein, lymphatic glands, and internal carotid artery ; posterior, 
superior laryngeal nerve, stylo-glossus and stylo-pharyngeus 
muscles, glosso-pharyngeal nerve, pharyngeal branch of tbe 
pneumogastric, stylo-hyoid ligament and parotid gland ; tbe 
latter six of this group separate the external from the internal 
carotid artery ; internal, hyoid bone, pharynx, superior laryn- 
geal nerve, parotid gland, ramus of the jaw, stylo-maxillary 
ligament. 

Describe the istemal carotid artery. 

It runs in front of the transverse processes of the three 
upper cervical vertebrae in contact with tbe pbarynx and ton- 
sil to the carotid canal of the temporal bone, enters the skull, 
passes through tbe cavernous sinus and pierces the dura mater 
near the anterior clinoid process, where it divides into the ante- 
rior and the middle cerebral arterieg. 
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Name its branches. 

Tympanic (deep), from the artery in the carotid canal, anas- 
tomosing with the tympanic branch of the internal maxillary, 
stylo-mastoid, and Vidian arteries. 

Arteride. receptaculi, small vessels supplying the cavernous 
and inferior petrosal sinuses, pituitary body, and Gasserian 
ganglion ; some to the dura mater anastomosing with the mid- 
dle meningeal are called the anterior meningeal. 

Ophthalmic, from the cavernous portion, enters the orbit by 
the optic foramen, dividing at the inner angle of the eye into 
two terminal divisions, the frontal and the nasal ; its branches 
are : 

Lacrimal, 
Supraorbital, 

Posterior ethmoidal, Ocular 
i Anterior ethmoidal, group 
Palpebral, 
Frontal, 
Nasal. 



Orbital 
group 



Muscular, 
Anterior ciliary. 
Short ciliary. 
Long ciliary, 
Arteria centralis re- 
tinae. 



Anterior cerebral passes forward in the great longitudinal 
cerebral fissure, and communicates with its fellow by the ante- 
rior communicating artery, a vessel about two lines long. 

Middle cerebral, the largest branch, is lodged in the Sylvian 
fissure and divides into the antero-lateral ganglionic branches, 
which enter the anterior perforated space ; the external, inferior, 
and ascending frontal, and the ascending parietal, supplying the 
parts indicated ; the parieto-temporal, to the convolutions around 
the horizontal limb of the Sylvian fissure. 

Anterior choroid, to the hippocampus major, corpus fim- 
briatum, velum interpositum, and choroid plexus. 

Posterior communicating runs back to anastomose with the 
posterior cerebral, a branch of the basilar artery. 

Describe the circle of Willis. 

It consists of a vascular anastomosis at the base of the brain, 
between the branches of the carotids and basilar artery, whereby 
pressure on or blocking of any two of the main trunks will 
not prevent both sides of the brain from receiving a supply of 
blood. Its formation is as follows : the two vertcbrals by 
their junction form the basilar, which divides into two poste- 
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rior cerebrals^ these latter being connected with the back part 
of the internal carotids on each side by a po«^e?*ior communi- 
cating^ while the anterior terminals of the carotids, viz., the 
anterior cerebral on each side, are connected in front by the 
short anterior communicating artery before mentioned. 

Describe the subclavian artery. 

On the right side it springs from the innominate, on the left 
directly from the aortic arch. It is divided into three portions, 
viz., that internal to the anterior scalene muscle, that behind 
the muscle, and that external to the scalene, this muscle inter- 
vening between the artery and the subclavian vein ; it ceases to 
be called subclavian at the lower border of the first rib, then 
being termed axillary. The branches arise from the first por- 
tion, except the right superior intercostal, which comes from 
the second ; the posterior scapular or suprascapular often comes 
from the third portion. 

Relations of the right subclavian artery: first portion; anterior, 
skin, superficial and deep fasciae, platysma, clavicular origin of 
the stern o-mastoid, the sterno-hyoid, and sterno-thyroid muscles, 
beginning of right innominate vein, internal jugular and verte- 
bral veins, pneumogastric, cardiac, and phrenic nerves ; poste- 
rior, recurrent laryngeal nerve, sympathetic, apex of the lung 
and pleura, longus colli, neck of the first rib ; inferiorly are 
the pleura and lung. 

Second portion ; anterior, skin, two layers of fascia, platysma, 
stern o-mastoid, phrenic nerve, scalenus anticus, subclavian vein ; 
posterior, pleura, lung, and scalenus medius ; above is the 
brachial plexus, and below, the pleura and lung. 

Third portion ; anterior, skin, two layers of fascia, platysma, 
descending branches of the cervical plexus, nerve to the sub- 
clavius, subclavius muscle, suprascapular artery and vein, 
external jugular and transverse cervical veins, clavicle ; behind 
is the scalenus medius ; above is the brachial plexus, omo-hyoid 
muscle ; below is the posterior groove on the first rib. 

Relations of the first portion of the left subclavian artery : in 
front, left pleura and lung, left carotid artery, left internal 
jugular, vertebral, and innominate veins, vagus, phrenic, and 
cardiac nerves ; superficially, the sternohyoid, sterno-thyroid, 
and sterno-mastoid muscles ; internally, trachea, esophagus, and 
thoracic duct ; externally, pleura ; behind, esophagus, thoracic 



Cervical 



196 ESSENTIALS OF HUMAN ANATOMY. 

duct, inferior cervical ganglion of the sympathetic, and the 
longus colli separating it from the vertebral column. 

The branches are : 

Vertebral^ which passes through the foramina in the cervical 
transverse processes except that of the seventh, enters the 
skull through the foramen magnum, joining its fellow at the 
lower border of the pons Varolii to form the basilar artery ; 
its branches are: 

Lateral spinal, C Anterior spinal, 

Muscular, p * 1 J Posterior spinal. 
Posterior menin- 1 Posterior inferior 

geal. [ cerebellar. 

Basilar J formed by the vertebrals, gives off the following : 

Transverse, Superior cerebellar, 

Internal auditory, Posterior cerebral. 

Anterior, Inferior cerebellar. 

Thyroid axis divides almost at once into the 

1. Inferior thyroid, to the same named gland, giving off the 

Inferior laryngeal. Esophageal, 

Tracheal, Muscular, Ascending cervical. 

2. Suprascapular, chiefly to the shoulder-joint and supra- 
spinous fossa ; it anastomoses with the acromio-thoracic, pos- 
terior circumflex, the posterior and subscapular arteries. 

3. Transversalis colli, larger than the preceding, passes trans- 
versely outward to the trapezius, beneath which it divides into 
the 

Superficial cervical. Posterior scapular. 

Internal mammary arises from the under surface of the first 
portion, opposite the thyroid axis, descends behind the costal 
cartilages half an inch from the sternum to the sixth interspace, 
where it divides into the rmisculo-phrenic and the superior epi- 
gastric, the latter anastomosing with the deep epigastric and 
its fellow ; the branches are : 

Superior phrenic, or Anterior intercostal. 

Comes nervi phrenici. Perforating, 

Mediastinal, Lateral infracostal, 

Pericardiac, Musculo-phrenic, 

Sternal, Superior epigastric. 

Superior intercostal passes in front of the neck of the first 
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rib, giving off the deep cervical^ and two intercostah which have 
posterior muscular and spinal branches. 

Profunda cervids supplies the posterior cervical muscles and 
anastomoses with the deep branch of the princeps cervicis from 
the occipital. 

Describe the axillary artery. 

It extends from the lower border of the first rib to the lower 
border of the tendon of the teres major muscle, where it takes 
the name of the brachial ; it is divided into three parts by the 
crossing made by the pectoralis minor muscle. 

Relations of the first portion : anterior, skin, two layers of 
fascia, platysma, pectoralis major, costo-coracoid membrane, 
external anterior thoracic nerve, acromio-thoracic and cephalic 
veins ; external^ brachial plexus ; internal, axillary vein ; pos- 
terior, first intercostal space, and intercostal muscle, second 
and part of third serrations of the serratus magnus, posterior 
thoracic, and internal anterior thoracic nerves. 

Second portion: in front, integument, fasciae, pectoralis 
major and minor ; external, outer cord of the brachial plexus ; 
internal, axillary vein, inner cord of the plexus ; behind, sub- 
scapularis, posterior cord. 

Third portion : anterior, integument, fasciae, pectoralis 
major, inner head of the median nerve, outer brachial vena 
comes ; posterior, subscapularis, tendons of the latissimus 
dorsi and teres major, musculo-spiral and circumflex nerves ; 
external, coraco-brachialis, median and musculo-cutaneous 
nerves ; internal, ulnar, internal cutaneous, and lesser inter- 
nal cutaneous nerves, axillary vein. 

The first portion is 2.5 cm. (1 inch) long, and gives off the 
superior thoracic branch ; the second portion is 3 cm. (1^ inch) 
long, and gives off the acromio-thoracic and long thoracic ; the 
third portion is 7.5 cm. (3 inches) long, and gives off the alar 
thoracic, subscapular, posterior circumflex, anterior circumflex, 
and often the accessory external mammary. 

The branches are : 

Superior thoracic, supplying the pectoral muscles and the 
thoracic wall. 

Acromio-thoracic, supplying the deltoid by acromial branches, 
the serratus magnus and pecto rales by the thoracic, the descend- 
ing, or humeral, which runs with the cephalic vein between the 
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deltoid and the pect oralis major, and the clavicular to the sub- 
clavius muscle. 

Long thoracic (external mammary), to the chest-muscles and 
mammary gland. 

Alar thoracic^ supplies the axillary glands. 

Subscapular^ anastomosing with the supra and posterior 
scapular arteries, and giving off the dorsalis scapulae, branch. 

Posterior circumflex^ to the deltoid muscle and shoulder-joint ; 
it anastomoses with the anterior circumflex, suprascapular, 
acromio-thoracic, and superior profunda arteries. 

Anterior circumflex^ to the shoulder-joint and deltoid. 

Accessory external marmmary^ often is a branch from the third 
portion, runs downward and inward, and supplies the skin and 
fascia on the side of the thorax. 

Describe the brachial artery. 

A continuation of the axillary, extending from the lower 
border of the teres major tendon to its bifurcation into the 
radial and ulnar, usually opposite the neck of the radius ; the 
median nerve crosses it from without inward about midway in 
its course. 

Its relations are : in front ^ integument, fasciae, bicipital 
fascia, median basilic vein, and median nerve ; externally^ 
vena comes, median nerve (above), coraco-brachialis, and bi- 
ceps ; internally^ vena comes, internal cutaneous and ulnar 
nerves, median nerve (below), basilic vein ; behind, middle and 
inner heads of the triceps, musculo-spiral nerve, superior 
profunda artery, insertion of the coraco-brachialis, brachi- 
alis anticus. Its branches enumerated from above down- 
ward are : 

Superior profunda, descending with the musculo-spiral nerve, 
giving off a posterior articular branch, which anastomoses with 
the interosseous recurrent and anastomotica magna, while the 
anterior terminal twigs of the main trunk inosculate with the 
radial recurrent. 

Medullary artery, to the humerus. 

Inferior profunda, anastomosing with the posterior ulnar re- 
current and anastomotica magna. 

Anastomotica magna, anastomosing with the posterior artic- 
ular of the superior profunda, inferior profunda, and posterior 
ulnar recurrent. 
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Muscular^ to the arm-muscles ; special ones to the biceps and 
deltoid. 

Describe the radial artery. 

It appears to be a continuation of the brachial, but is much 
smaller, extending from the bifurcation at the elbow along the 
radial side of the forearm to the wrist, where, winding around 
the thumb, it passes between the two heads of the first dorsal 
interosseous muscle to the palm, there inosculating with the 
deep or communicating branch of the ulnar to form the deep 
palmar arch. 

Its relations are : in front ^ skin, fasciae, supinator longus mus- 
cle ; internally, pronator teres and flexor carpi radialis ; exter- 
nally, supinator longus, radial nerve ; behind, tendon of the 
biceps, supinator brevis, flexor sublimis digitorum, pronator 
teres, flexor longus pollicis, pronator quadratus, radius. 

The branches of the radial are in the 

Forearm Wrist 

Radial recurrent, Posterior carpal, 

Muscular, First dorsal interosseous, 

Superficialis volae, Dorsales pollicis. 

Anterior carpal. Dorsalis indicis. 

Hand 
Princeps pollicis, 
Radialis indicis. 
Three superior perforating, 
Three palmar interosseous. 
Palmar recurrent. 

The last three are branches from the deep palmar arch. 

Describe the ulnar artery. 

Larger than the preceding, it passes from the bifurcation 
obliquely inward to the middle of the forearm, thence runs 
along its ulnar border, across the annular ligament to the radial 
side of the pisiform bone, curving across the palm, where, either 
anastomosing with the superficialis volae, princeps pollicis, or 
radialis indicis of the radial, it forms the 

Superficial palmar arch, whose branches are the/o?/r digitals. 

Relations : in front, fasciae, superficial layer of the flexor 
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muscles, median nerve ; internally^ flexor carpi ulnaris, ulnar 
nerve ; externally, flexor sublimis digitorum ; behind, brachialis 
anticus, flexor profundus digitorum. 
The branches of the ulnar are in the 



Forearm 



Anterior ulnar recurrent, 
Posterior ulnar recurrent, 



Common interosseous 
Muscular. 



{Anterior interosseous . 
Posterior interosseous . 



Median, 

Muscular, 

Medullary to 
the radius, 

Medullary to 
the ulna, 

Anterior com- 
municating, 

Terminal. 



Wrist 
Anterior carpal. 
Posterior carpal. 

Hand 
Deep, or communicating branch, 
Superficial palmar arch — four digitals. 

Describe the thoracic aorta. 

Commencing at the left side of the lower border of the 
fourth thoracic vertebra, it terminates at the aortic opening, in 
the diaphragm in front of the body of the last thoracic ver- 
tebra. 

Relations : in front, left pulmonary artery, left bronchus, 
pericardium, esophagus (below) ; mght side, esophagus, vena 
azygos major, thoracic duct ; left side, left pleura and lung, 
esophagus (below) ; behind, vertebral column, vena azygos 
minor. 

Its branches are visceral and parietal. 

Pericardial, variable in number and origin, for the pericar- 
dium. 

Bronchial, variable in number and origin, usually one right 
and two left, for the lung-tissue proper. 

Esophageal, commonly numbering four to five, anastomosing 
around the esophagus with branches of the inferior thyroid, 
phrenic, and gastric arteries. 
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Posterior mediastinal^ numerous and small to the glands, 
areolar tissue, and vertebral portion of the diaphragm. 

Intercostalsj usually nine on either side, each dividing into 
an anterior and a posterior branch, the former subdividing into 
two at the angle of the rib, one branch running in the groove 
at the lower border of the rib above, the other running along 
the upper border of the rib below, in front both anastomosing 
with the anterior intercostal branches of the internal mammary, 
with the thoracic branches of the axillary, with the epigastric, 
phrenic, and lumbar arteries ; the posterior division supplies 
the vertebrae, spinal cord, dorsal muscles, and skin. 

Subcostal, or the ticelfth thoracic artery, passes along the 
lower border of the twelfth rib. 

Describe the abdominal aorta. 

It commences at the aortic opening of the diaphragm in 
front of the body of the last thoracic vertebra, whence descend- 
ing a little to the left of the vertebral column it terminates on 
the body of the fourth lumbar vertebra by dividing into the 
common iliacs. 

Relations : anterior, lesser omentum and stomach. Spigelian 
lobe of the liver, lower end of the esophagus, celiac axis and 
branches, inferior mesenteric, spermatic or ovarian arteries, 
splenic vein and commencement of the vena portae, left renal vein, 
aortic and solar plexuses, pancreas, preaortic duodenum, small 
intestines, mesentery, transverse mesocolon, lymphatic glands and 
vessels ; of the above the parts in italics are in contact with the 
aorta ; posterior, left lumbar veins, left crus of the diaphragm, 
beginning of the thoracic duct, vertebral column ; right side, 
right crus of the diaphragm, inferior vena cava, vena azygos 
major, thoracic duct, right semilunar ganglion, right great 
splanchnic nerve. Spigelian lobe of the liver ; left side, left crus 
of the diaphragm, left great splanchnic nerve, left semilunar 
ganglion, tail of the pancreas. 

Its branches are : 

Celiac axis, arises opposite the margin of the diaphragm, 
passes for half an inch forward to divide into the 

Gastric or coronary, passing upward to the left to the cardia ; 
it turns sharply from the left to the right along the lesser cur- 
vature of the stomach, anastomosing with the aortic esophageal, 
splenic, and hepatic arteries. 
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Hepatic^ dividing in the transverse fissure into the right 
and left terminal branches for the same lobes of the liver ; 
its branches are — 

Pancreatic, 
Pyloric, 

Gastro-duodenalis j Gastro-epiploica dextra, 

( rancreatico-duodenalis superior, 
Cystic, 

whereby it supplies the parts indicated by the names, and 
anastomoses with the splenic, gastric, and superior mesenteric 
arteries. 

SplemiCj the largest branch, passes behind the upper border 
of the pancreas to the spleen, giving off five or six splenic 
branches^ and the 

Pancreaticse parvae. Gastric (vasa brevia), 
Pancreatica magna, Gastro-epiploica sinistra. 

Inferior phrenic^ one on each side (sometimes one from the 
celiac axis instead of the aorta, or by a common trunk) to the 
under surface of the diaphragm. Each gives off a superior 
suprarenal artery. 

Superior mesenteric comes off about one-quarter inch below 
the celiac axis, arching forward and downward to the left, sup- 
plying all of the small intestine, except the first part of the 
duodenum, also the cecum, ascending, and transverse colon, 
giving off the 

Inferior pancreatico-duodenal, Ileo-colic, 

Vasa intestini tenuis, Colica dextra, 

Colica media. 

Inferior mesenteric^ arising from the left side of the aorta 
two inches above the bifurcation, passes down into the left 
iliac fossa and pelvis, supplying the descending colon, sigmoid 
flexure, and greater part of the rectum, anastomosing above 
with the middle colic of the superior mesenteric, supplying the 
transverse colon in part ; its branches are : 

Colica sinistra, Sigmoid, Superior hemorrhoidal. 

Middle suprarenal^ each arises opposite the superior mesen- 
teric to supply the suprarenal body. 

Eenalj spring nearly at right angles from the sides of the 
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aorta below the superior mesenteric, the right longer and lower 
than the left ; each divides into four or five branches before 
entering the hilum, intervening between the renal vein in front 
and the ureter behind and below. It gives off the inferior 
suprarenal artery, making three for that body. 

Spermatic (ovarian in the female), spring from the front of 
the aorta on each side, a little below the renals, run behind the 
peritoneum to pass in the male through the abdominal ring to the 
testis, in th^ female between the laminae of the broad ligament 
to the ovary, Fallopian tube, uterus, and to the round ligament 
and inguinal canal. 

Lumbar^ commonly four on each side corresponding to the 
intercostals, and like them dividing into : 

Dorsal branches to the vertebrae, spinal cord, and back mus- 
cles, and abdominal branches, passing forward to anastomose 
with twigs from the epigastric, internal mammary, intercostals, 
ilio-lumbar, and circumflex iliac. 

Middle sacral^ springs from the bifurcation of the aorta, 
descends along the middle of the sacrum and coccyx, sending 
branches to the rectum, anastomosing with the hemorrhoidal 
and lateral sacral arteries, terminating in the coccygeal gland, 

• 

Describe the common iliac arteries. 

They extend from the aortic bifurcation at the left of the 
umbilicus, corresponding to a line touching the highest points 
of the iliac crests, to divide opposite the intervertebral disk 
between the last lumbar vertebra and the sacrum, into the in- 
ternal and the external iliac ; the right vessel is somewhat the 
longer, both being about two inches long, and each at its bifur- 
cation is crossed by the ureter. 

Relations of the right common iliac : in front, peritoneum , 
small intestine, sympathetic nerves, ureter ; outer side, vena 
cava, right common iliac vein, psoas muscle ; behind, two last 
lumbar vertebrae, right and left common iliac veins. 

Relations of the left common iliac : in front, same as for the 
right, with the superior hemorrhoidal artery added ; inner side, 
left common iliac vein ; outer side, psoas muscle ; behind, two 
last lumbar vertebrae, left common iliac vein. 

Describe the internal iliac artery. 

It measures about one and a half inches, arising at the point 
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of bifurcation of the common iliac, to divide at the upper 
margin of the great sacro-sciatic foramen into the anterior and 
the posterior trunk. In the adult it is smaller than the exter- 
nal, the reverse in the fetus. A partially obliterated cord, the 
fetal hypogastric artery^ extends from its bifurcation to the 
bladder. 

Relations : in front ^ peritoneum, ureter ; outer side, psoas 
magnus ; inner side, internal iliac vein, peritoneum ; behind, 
external iliac vein (above), internal iliac vein, lumbo-sacral 
nerve, sacrum. 

Branches of the anterior division : Superior vesical, part of 
the fetal hypogastric artery ; it gives off the artery of the vas 
deferens and supplies the ureter, as well as the bladder. 

Middle vesical, usually a branch of the former to the bladder 
and vesiculae seminales. 

Inferior vesical (vaginal in the female), arising in common 
with the middle hemorrhoidal, is distributed to the base of the 
bladder, prostate gland, and seminal vesicles. 

Middle hemorrhoidal, supplies the rectum. 

Uterine, anastomoses with the ovarian ; gives twigs to the 
bladder and ureter! 

Obturator, passes through the obturator canal to the thigh, 
there dividing into an internal and an external branch, anasto- 
mosing with twigs of the internal circumflex ; inside the pelvis 
its branches are : 

Iliac, to the same named bone and muscle anastomosing with 
the ilio-lumbar ; a vesical, to the bladder ; and a pubic, inosculat- 
ing back of the pubes with the epigastric and its fellow ; in 
two out of three cases the obturator springs from the internal 
iliac, in one in three and a half cases from the epigastric, 
in one in seventy-two cases it has two roots. 

Internal pudic, the smaller terminal of the anterior division, 
is distributed to the external organs of generation ; giving off 
the following branches : 

Inferior hemorrhoidal, Muscular, 

Superficial perineal, Artery of the bulb, 

Transverse perineal, Artery of the corpus cavernosum, 

Dorsal artery of the penis. 

Sciatic,t\ie. larger terminal, supplies the muscles on the back 
of the pelvis ; its branches are : 
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Muscular, Coccygeal, Comes nervi ischiadic!, 

Inferior gluteal, Anastomotic, Cutaneous, 

Articular (hip). 

Branches of the posterior division : Hio-lumhar^ dividing into 
an iliac and a lumbar branch supplying the muscular, spinal, 
and nutrient branches, anastomosing with the last lumbar, 
external circumflex, gluteal, epigastrics, deep circumflex iliac, 
and obturator. 

Lateral sacral^ superior and inferior on each side emerge 
from the posterior sacral foramina, anastomosing with the glu- 
teal and sciatic arteries. 

Gluteal ends the posterior division, divides into a superjicial 
and a deep branch, the latter giving ofi" a superior and an in- 
ferior branch. 

It has muscvlar, cutaneous, nutrient (to the ilium), and artic- 
ular branches, anastomosing with the circumflex iliac, external 
circumflex, and sciatic arteries. 

Describe the external iliac artery. 

Passes along the inner border of the psoas muscle from the 
bifurcation of the common iliac to Poupart's ligament ; a line 
drawn from the left side of the umbilicus to the midpoint 
between the symphysis pubis and the anterior superior iliac 
spine (in females a little nearer the former), indicates the 
course of the common and external iliac. 

Relati(ms: in front, peritoneum, intestines, and fascia, 
lymphatic vessels and glands; near Poupart's ligament arc the 
spermatic vessels, genital branch of the genito-crural nerve, 
deep circumflex iliac vein ; externally, psoas magnus, iliac 
fascia ; internally, external iliac vein and vas deferens ; behind, 
external iliac vein, psoas magnus, iliac fascia. 

Its branches are : 

Muscular, Lymphatic (to glands). 

Deep epigastric. Deep circumflex iliac. 

Deep epigastric, usually coming ofi" just above Poupart's 
ligament, passing between the peritoneum and transversalis 
fascia, pierces the fascia and enters the sheath of the rectus 
muscle under the semilunar fold of Douglas ; it anastomoses 
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with the internal mammary and inferior intercostal arteries ; 
its branches are : 

Cremasteric, Pubic, Muscular, Superficial. 

Deep circumflex iliac^ arises externally nearly opposite the 
epigastric, running along the inner side of the iliac crest, there 
to pierce the transversalis and anastomose with the ilio-lumbar 
and gluteal arteries. An ascending branch joins the lumbar 
and epigastric arteries. 

Describe the femoral artery (Fig. 105). 

Extending from Poupart's ligament, where the letters N. A. 
V. indicate its relation with the anterior crural nerve and 
femoral vein, it terminates at the opening in the adductor 
magnus (the end of Hunter's canal) ; the upper two-thirds of 
a line drawn from the midpoint between the anterior superior 
iliac spine and symphysis pubis to the inner side of the internal 
condyle of the femur indicates its course. The artery and 
vein are enclosed in a strong fibrous sheath, but separated by a 
partition from each other, and lie very superficially above, in 
Scarpa's triangle, bisecting it. 

The femoral artery has three parts : common femoral is one 
to two inches long, dividing into the superficial and the deep 
femoral (^profunda femoris). 

What is Scarpa's triangle? 

It is a space bounded above by Poupart's ligament, inter- 
nally by the outer edge of the adductor longus, externally by 
the inner edge of the sartorius, the floor being formed by the 
iliac, psoas, pectineus, and part of the adductor brevis muscles. 

Relations of the common femoral artery : anterior, skin, super- 
ficial fascia, superficial inguinal glands, iliac portion of the 
fascia lata, anterior part of the femoral sheath from the 
transversalis fascia, crural branch of the genito-crural nerve, 
superficial circumflex iliac and superficial epigastric veins ; 
posterior, posterior part of the femoral sheath from the iliac 
fascia, pubic portion of the fascia lata, nerve to the pectineus, 
psoas muscle and tendon, pectineus, capsule of the hip-joint ; 
internal, femoral vein ; external, anterior crural nerve and 
psoas muscle. 

Relations of the superficial femoral artery in Scarpa^s tri- 
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angle and Hunters canal: anterior^ skin, superficial and deep 
fasciae, internal cutaneous and saphenous nerves, sartorius, 
aponeurotic covering of Hunter's canal ; posterior^ femoral 
vein, profunda artery and vein, pectineus, adductor longus and 
magnus muscles ; external^ long saphenous nerve, nerves to 
the vastus internus, vastus internus muscle, and femoral vein ; 
internal^ adductor longus, magnus, and sartorius muscles. 

The femoral artery gives off the following branches : 

Superficial epigastric^ ^ to the inguinal glands, fascia, and skin, 
anastomosing with the superficial branches of the deep epi- 
gastric. 

Superficial circumflex iliac ^, to the skin of the groin, glands 
etc., anastomosing with the deep circumflex, iliac, gluteal, and 
external circumflex arteries. 

Superior external pudic *, to the skin of the genitals, anasto- 
mosing with the terminal branches of the internal pudic, its 
fellow, the inferior pudic, and the cremasteric arteries. 

Inferior external pudic ^j to the skin of the genitals and peri- 
neum, anastomosing with the superficial perineal and superior 
external pudic arteries. 

Muscular ", to the sartorius and vastus internus. 

Anastomotica magna ^'\ arises just above Hunter's canal, and 
divides into a superficial (cutaneous) and a deep branch, 
anastomosing with the internal and superior external articu- 
lar, and the anterior tibial recurrent arteries^*. 

Profunda femoris ^, springing from the outer back part of 
the femoral from one to two inches below Poupart's ligament, 
terminating at the lower third of the thigh by the small fourth 
perforating artery ; it gives off: 

External® and Internal Circumflex*. Four perforating^". 

Describe the popliteal artery. 

It commences at the opening in the adductor magnus, and 
passing obliquely downward and outward behind the knee- 
joint, divides opposite the lower border of the popliteus mus- 
cle into the anterior and the posterior tibial arteries. 

Relations : in the upper part of the popliteal space, the three 
chief structures are arranged from behind forward and without 
inward in a certain order ; first comes the internal popliteal 
nerve, next the popliteal vein, deepest and most internal the 
popliteal artery ; anterior, are the femur, posterior ligaments 
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of the knee-joint, a bit of the head of the tibia, popliteal 
fascia, and muscle ; posterior^ skin, fasciae, semimembranosus, 
popliteal vein, internal popliteal nerve, sometimes a twig from 
the obturator nerve, inner head of the gastrocnemius, plantaris, 
arch of the soleus ; internal^ semimembranosus, adductor mag- 
nus tendon, internal condyle, inner hea,d of the gastrocnemius, 
internal popliteal nerve (below), popliteal vein (below) ; exter- 
nal^ biceps, outer condyle, outer head of the gastrocnemius, 
plantaris, internal popliteal nerve (above), popliteal vein 
(above). Its branches are : 

Superior muscular, Superior external articular. 

Inferior muscular or sural, Superior internal articular, 

Cutaneous, Inferior internal articular, 

Azygos articular. Inferior external articular. 

These anastomose with the perforating terminal branch of 
the profunda, descending branch of the external circumflex, 
anastomotica magna, anterior tibial recurrent, and with each 
other, except the muscular ; the azygos articular enters the 
back of the joint to supply the synovial membrane and inter- 
articular ligaments. 

Describe the anterior tibial artery (Fig. 106). 

Commencing at the lower border of the popliteus muscle, pass- 
ing between the two heads of the tibialis posticus by the defect 
at the upper part of the interosseous membrane, lying upon its 
anterior surface and that of the lower third of the tibia, it ter- 
minates at the front of the bend of the ankle in the dorsalis 
pedis artery ; the anterior tibial nerve lies externally ; branches 
are the posterior and anterior tibial recurrent j superior fibular^ 
muscular^ internal and external malleolar ; the posterior recur- 
rent and superior fibular rise from the artery before it pierces 
the membrane. 

Relations: in front^ skin, fasciae, anterior tibial nerve, 
tibialis anticus, extensor longus digitorum, extensor longus 
hallucis, anterior annular ligament ; internally^ tibialis anticus, 
extensor longus hallucis ; externally^ anterior tibial nerve, ex- 
tensor longus digitorum, extensor longus hallucis ; behind^ 
interosseous membrane, tibia, anterior ligament of the ankle- 
joint. 

14 
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Describe the dorsalis pedis artery'. 

It extends from the front of the bend of the ankle to tbe 
back part of tbe first intermetatarsal space, where it divides 
into the first dorsal interosseous'^ (dorsalis hallucis), supply- 
ing both sides of the great toe and adjoining side of the second; 
the plantar digital branch (communicating), dipping down 
between the heads of the first dorsal interosseous muscle to 
reach the sole of the foot, and form with the external plantar the 
plantar arch ; it gives off two digital branches^ one for the inner 
side of the great toe and one which divides for the contiguous 
sides of the great and second toes ; the other branches are the 

Tarsaly arching outward across the tarsus. 

Metatarsal^ y runs anterior to the preceding over the bases of 
the metacarpal bones, giving off the second, third, and fourth 
dorsal interosseous^ from which arise seven dorsal digitals for 
the outer three and a half toes. This artery lies upon the 
astragalus, navicular, and middle cuneiform bones, and is crossed 
by the innermost tendon of the extensor brevis digitorum. 

Describe the posterior tibial artery. 

It extends as a large vessel obliquely downward from the 
lower border of the popliteus muscle along the tibial side of 
the leg to the midpoint of the depression between the inner 
ankle and heel, where, beneath the abductor hallucis muscle, it 
divides into the internal and the external plantar ; the posterior 
tibial nerve lies first to its inner side, but soon crosses it, to 
remain close to the outer side ; it gives off the 

Peroneal, along the back of the fibular side of the leg, 
branches of which are muscular^ medullary to the fibula, com- 
municating, anterior peroneal, posterior peroneal, and external 
calcaneal. The anterior peroneal anastomoses with the exter- 
nal malleolar, tarsal, and posterior peroneal arteries. The pero- 
neal artery is enveloped by the flexor longus hallucis muscle. 

The posterior tibial also gives off muHcidar branches, medul- 
lary to the tibia, cutaneous, comrnumcating, and internal malle- 
olar; iutertial calcaneal nsnsAlj come from the external plantar. 

Communicating, to the peroneal, passing transversely across 
the back of the tibia about two inches above the ankle. 

Relations : in front, tibialis posticus, flexor longus digi- 
torum, tibia, ankle-joint; internally, posterior tibial nerve 
(upper third) ; externally, posterior tibial nerve (lower two* 
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thirds) ; behind., skin, fasciae, gastrocnemius, soleus, deep trans- 
verse fascia, posterior tibial nerve. 

Describe the internal plantar artery. 

The smaller terminal of the posterior tibial runs along the 
inner side of the foot and great toe, giving off muscular^ cuta- 
neous, and articular branches. 

Describe the external plantar artery. 

It passes obliquely outward and forward to the base of the 
fifth metatarsal, whence it curves inward to the interval be- 
tween the bases of the first and second metatarsal bones, there 
anastomosing with the plantar digital branch of the dorsalis 
pedis, completing the plantar arch; the branches given off in 
its course to the fifth metatarsal bone are the internal calcaneal, 
muscular, and cutaneous. 

Internal calcaneal, several large branches to the inner mus- 
cles of the sole, fat and skin of the heel, anastomosing with the 
peroneal, internal malleolar, and external calcaneal. 

The branches of the plantar arch are : 

Three posterior per/orating, passing up the three outer inter- 
metatarsal spaces to anastomose with the interosseous from 
the metatarsal. 

Four digitals, by division supplying both sides of the three 
outer toes, and the outer side of the second — both sides of the 
great and the inner side of the second toe being supplied by 
the plantar digital branch of the dorsalis pedis. 

The digitals give off three anterior perforating arteries near 
their bifurcations into the collateral digitals. 

Surgical Anatomy of the Arteries. 

The student must remember that while all the anastomosing 
vessels coming off above and below the site of ligature enlarge, 
and should, therefore, be carefully impressed upon the mind 
where enumerated in the preceding pages, yet the blood, by 
dissection, has been found to pass chiefly by the vessels men- 
tioned under each caption. 

Describe the collateral circulation after ligature of the com- 
mon carotid. 

The chief communications are between the superior and 

inferior thyroids, the profunda cervicis of the subclavian, and 
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princeps cervicis of the occipital, the vertebral taking the place 
of the internal carotid within the cranium. 

After ligature of the subclavian (third part). 

Between the suprascapular and the posterior scapular with 
the subscapular, the internal mammary, and the long and supe- 
rior thoracic and subscapular. 

After ligature of the axillary. 

If below the acromio-thoracic, chiefly between the subscapular 
and the other scapular arteries of the subclavian and long 
thoracic, through the intercostals with the internal mammary ; 
if below the subscapular, the posterior circumflex anastomosing 
with the suprascapular and acromio-thoracic, and inosculations 
between the subscapular and the superior profunda. 

After ligature of the brachial. 

(1) Upper third, by anastomoses between the circumflex and 
subscapular and superior profunda ; (2) below the profunda 
arteries, by branches of the profundae anastomosing with the 
recurrents of the ulnar, radial, and interosseous arteries. 

When the thoracic aorta is obliterated. 

The internal mammary anastomosing with the intercostals ; 
phrenic with the musculo-phrenic, comes nervi phrenici and 
deep epigastric, superior intercostal and first aortic intercostal ; 
inferior thyroid with the first aortic intercostal ; transversalis 
colli with the posterior branches of the intercostals ; axillary 
and subclavian branches to the side of the chest with the lateral 
branches of the intercostals. 

When the abdominal aorta is tied. 

The deep epigastric communicating with the internal mam- 
mary, the intercommunications of the superior and inferior 
mesenteric, or the latter with the internal pudic, and the 
anastomoses of the lumbar with the branches of the internal 
iliac. 

After the common iliac is tied. 

The anastomosis of hemorrhoidal branches of the internal 
iliac with the superior hemorrhoidal from the inferior mesen- 
teric, the inosculations of the uterine and ovarian, and of the 
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vesicals of opposite sides, that of the lateral sacral with the middle 
sacral, of the epigastric with the internal mammary, intercostal 
and lumbar, of the ilio-lunibar with the last lumbar, of the 
obturators with one another and the deep epigastrics, of the 
gluteal with the lateral sacral branches. 

After the internal iliac is tied. 

Same as above, except that the obturator also communicates 
with the internal circumflex, the circumflex and perforating 
branches of the profunda with the sciatic, and the circumflex 
iliac with the ilio-lumbar and gluteal. 

After the external iliac is tied. 

The anastomoses between the ilio-lumbar and the circumflex 
iliac ; the gluteal and external circumflex ; the obturator and 
internal circumflex ; the sciatic with the superior perforating 
and the two circumflex arteries ; the internal pudic with the 
external pudic and internal circumflex. 

After the common femoral is tied. 

Anastomoses of gluteal and circumflex iliac with the exter- 
nal circumflex ; obturator and sciatic with internal circumflex ; 
ilio-lumbar with the external circumflex ; comes nervi ischiadici 
with the muscular branches of the popliteal. 

After the superficial femoral is tied. 

Branches from the profunda anastomosing with the superior 
and inferior articular of the knee, anastomotica magna, mus- 
cular, and origins of the anterior and posterior tibial. 

(The popliteal is never tied except for a wound, when the 
articular arteries, anastomotica magna, recurrent tibials, per- 
forating and muscular branches would convey the blood.) 

The Veins. 

Descrihe the veins. 

They are vessels returning venous blood — i. e. blood sur- 
charged with carbonic acid gas — to the heart, and have the 
same coats as arteries, but not so thick, especially the middle, 
in consequence collapsing when divided. One set of veins only 
carries other than venous blood, viz. the pulmonary convey- 
ing arterial blood from the lungs to the left auricle. Certain of 
the veins, usually the superficial, have their lining membrane 
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forming semilunar reduplications or valves, arranged in pairs 
opposite one another, which prevent any reflux of bl(Jl)d. The 
large arteries are accompanied by deep veins of the same 
name, generally included in the same sheath, while such ves- 
sels as the brachial, radial, ulnar, etc. have two veins each, 
called vense comltes. The superficial veins run between the 
layers of the superficial fascia, terminating in the deep veins, 
and are not usually accompanied by arteries. All veins freely 
anastomose, and even those dignified with special names have 
very irregular origins and distributions. 

What are sinuses? 

Venous channels, found only within the skull, formed by a 
separation of the layers of the dura mater, and lined with 
endothelium continuous with that of the veins. 

How are the veins classed? 

As belonging to the pulmonary, systemic, and portal systems, 
the latter an appendage of the systemic. 

Name the principal veins which have no valves. 

The venae cavae, hepatic, portal, renal, uterine, ovarian, 
cerebral, spinal, and pulmonary. 

Name the veins of the head and neck. 

(1) Frontal, Facial, Temporo-maxillary, 
Supraorbital, Temporal, Posterior auricular, 
Angular, Internal Occipital. 

maxillary, 

(2) Those which return the blood from the head and face : 
External jugular, Anterior jugular. 
Posterior external jugu- Internal jugular, 

lar, Vertebral. 

(3) Veins of the cranium : a « • i j 
^ "^ ^T ' i»i.i, J- 1 •• n VI f Superficial, and 

Name the sinuses of the dura mater. 

Above and behind, one superior and one inferior longitudinal, 
straight, two lateral, two occipital; at the base are two cavernous, 
circular, transverse, two superior and two inferior petrosal. 

Eight or nine emissary veins of Santorini afford communi- 
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cation between the sinuses of the dura and the external veins 
by the following foramina : mastoid^ parietal^ posterior condylar^ 
through the external occipital protidjerance, foramen ovale, 
foramen lacerum, foramen Vesalu\ carotid canal, anterior con- 
dylar forawjina. 

How is the internal jugular ' formed (Fig. 107)? 

By the junction of the lateral and inferior petrosal sinuses 
just outside the jugular foramen ; at the base of the neck the 
internal jugular unites with the subclavian vein to form the 
innominate vein — at or above the junction is a pair of valves ; 
into the jugular empty the common facial, lingual, pharyngeal, 
superior and middle thyroid veins. 

Where do the following veins empty? 

The external jugular^, into the subclavian vein external to 
the internal jugular ; the posterior external jugular^ into the ex- 
ternal jugular ; the anterior jugular, into the termination of the 
external jugular or the subclavian vein ; the vertebral descends 
through the vertebral foramina in the transverse processes of 
the cervical vertebrae to empty into the back of the innominate 
vein, valves guarding the orifice. 

Describe the veins of the upper extremity. 

They are superficial and deep, the latter being the vensb 
comites of the arteries ; commencing as digitals, these empty 
into the interosseous, these into the palmar until the radial and 
ulnar comites are formed, which, uniting, form the brachial 
venae, comites, consisting of two veins with transverse anasto- 
moses. The superficial veins running in the superficial fascia 
are called : 



Radial 

Median 

Anterior and 
Posterior ulnar 



! 



Median cephalic 
Median basilic 



Cephalic 
Brachial 
Basilic 



Axillary 



Describe the axillary vein. 

It is a continuation of the basilic, receiving the brachial and 
veins of corresponding names with the arteries of the axilla, 
and is continued beneath the clavicle under the name of the 
subclavian vein^ ; it has valves opposite the lower border of the 
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subscapular muaele, aUo at the mouths of the cephalic and 
subscapular veins. 

Describe the subclavian vein*. 

It extends from the lower border of the first rib to the back 
of the stern -clavicular joint, there uniting with the internal 
jugular to form the vena innominata— the subclavian vein Hes 
in Jroiil of the artery with the scalenus 
anticus muscle interposed at its second 
part ; its tributaries are the external and 
the anterior jugular and a tributary of 
the cephalic ; on the right side the riffhl 
lymphatic duct empties at the junction 
of the subclavian and internal jugular 
veins, and at the same point on the left 
side the thoracic duct. 

How are the venie innoniinatn'' * 
formed? 

Each by the subclavian and ioternal 
jugular, which unite just below the first 
costal cartilage to form the superior vena 
cava'; the right innomwate is about 
one and a half inches long, receiving 
blood by the right vertebral, internal 
mammary, inferior thyroid, often the 
right superior intercostal vein ; the lefi 
m« is larger and about two and one-half 
inches long ; the left vertebral, internal 
mammary, inferior thyroid, superior in- 
tercostal, and occasionally some thymic 
and pericardiac veins empty into it. 

Describe the superior vena cava*. 
It measures from two and a half to 

three inches and is formed by the union 
andi^ygoIvel^cSiidjT of the two Innominate veins'"' is half 

covered by the pericardium and enters 
the upper part of the right auricle ; it returns the blood of 
the upper half of the body and receives the vena azygos major 
and small mediastinal and pericardiac veins. 
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Describe the azygos veins. 

They connect the superior and the inferior venae cavae, tak- 
ing the place of those vessels in that part of the chest occupied 
by the heart. 

The right azygo%^^ (vena azygos major) commences opposite 
the first and second lumbar vertebrae by a tributary from the 
right lumbar or renal vein, or from the inferior vena cava, 
enters the thorax by the aortic opening, passes to the level 
of the fifth rib, and arches over the root of the right lung to 
empty into the superior cava, receiving in its course the nine 
or ten right lower intercostal veins, the vena azygos minor, 
esophageal, mediastinal, and right bronchial veins; also it is 
usually connected with the right superior intercostal vein. 

The left lower azygos}^ (vena azygos minor) commences by a 
tributary from the left lumbar or renal vein, enters the thorax 
through the left crus of the diaphragm, passes across from the 
left side of the vertebral column at about the ninth thoracic 
vertebra to enter the right azygos vein, receiving veins from 
three or four lower intercostal spaces, also mediastinal and 
esophageal tributaries. 

The left upper azygos^^ is formed by veins, usually three or 
four, from the intercostal spaces between the left superior in- 
tercostal and the highest branch of the left lower azygos — i. e, 
from the fourth space to the seventh or eighth inclusive — and 
empties into the right azygos or left lower azygos ; it receives 
mediastinal tributaries and the left bronchial vein ; it is some- 
times absent, its place being taken by the left superior inter 
costal. 

Name the other principal veins of the base of the neck anc 
of the thorax. 

Internal mammary^ Mediastinal^ 

Inferior thyroid^ Pericardiac, 

Intercostals, Bronchial, 

Briefly describe the spinal veins. 

They are the dord-spinal on the exterior of the spinal col- 
umn, forming plexuses around the vertebral spines, laminae, 
and processes, emptying into the vertebral, intercostal, lumbar, 
and sacral veins respectively. 
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The me}diigo-rachidian, lying between the vertebrae and theca 
spinalis, forming plexuses, one running along the posterior sur- 
faces of the vertebral bodies, forming two anterior longitudinal 
veins receiving the venae basis vertebrarum, the other on the inner 
surfaces of the laminae, forming two posterior longitudinal veins, 
both extending the whole length of the spinal canal ; the pos- 
terior emptying into the dorsi-spinal, the anterior into the ver- 
tebral, intercostal, lumbar, and sacral veins respectively. 

The vense basis vertebrarum lie in the vertebral bodies and 
empty into the anterior longitudinal veins. 

The medulli-spinal, those of the cord itself, form a minute 
plexus over the cord between the pia mater and the arachnoid, 
and near the base of the skull converge to form two or three 
trunks terminating in the inferior cerebellar veins or petrosal 
sinuses. 



Describe the chief veins of the lower extremity. 

They are deep and superficial ; the former commence as the 
venae comites of the digitals, which form the interosseous; these 
form the anterior, posterior tibial, and peroneal comites of the 
same named arteries, which uniting, form the popliteal, in the 
thigh to be called the femoral, being joined by the profunda 
femoris and the internal saphenous veins, which again changes 
its name to the external iliac above Poupart's ligament ; into 
the external iliac empty the deep epigastric and deep circum- 
flex iliac veins. 

The superficial veins are the 

Internal or long saphenous, commencing on the inner side of 
the dorsum of the foot, running up in front of the inner mal- 
leolus on the inside of the leg and thigh to enter the femoral 
vein after passing through the saphenous opening of the fascia 
lata ; its tributaries are : 

Cutaneous, Superficial circumflex iliac, 

Gom^municating , External pudic, 

Superficial epigastric. Anterior and posterior vein. 

External or short saphenous commences at the outer side of 
the dorsum of the foot, passes behind the external malleolus, 
and up the middle of the leg posteriorly to empty into the pop- 
liteal vein between the heads of the gastrocnemius. 
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Describe the internal iliac vein. 

It is formed by the venae comites of all branches of the in- 
ternal iliac artery except the umbilical, and unites opposite the 
sacro-iliac articulation with the external iliac vein to form the 
common iliac vein ; it receives the following veins : 

Gluteal^ Lateral sacral. 

Sciatic, Uterine and vaginal plexuses, 

Dorsal vein of penis or clitoris, in female, 

Internal pudic, Vesico-prostatic plexus, in male, 

Obturator, Hemorrhoidal plexus. 

The portal and general venous systems meet in the hemor- 
rhoidal plexus. 

Describe the common iliac veins. 

Formed by the junction of the external and internal iliac 
veins, and receiving the ilio-lumbar, occasionally the lateral 
sacral, the left iliac receiving the middle sacral vein, they 
unite at an angle upon the intervertebral substance between 
the fourth and fifth lumbar vertebrae to form the inferior vena 
cava. 

Describe the inferior vena cava ^ 

It runs upward from the junction of the two common iliacs, 
along the right side of the aorta, grooves the liver, pierces the 
central tendon of the diaphragm, and terminates at the back 
and lower part of the right auricle, being enclosed by the 
serous layer of the pericardium ; it returns the blood from all 
parts below the diaphragm, and receives the following tribu- 
taries : 

Immbar, RenaP,^ Hepatic, 

Right spermatic. Right suprarenal. Right common iliac, 

Right ovarian, Injh'ior phrenic, Left common iliac. 

Describe the portal system of veins. 

Formed by the union behind the head of the pancreas of the 
superior and inferior mesenteric, splenic, and gastric veins, col- 
lecting the blood from the viscera of digestion ; the resulting 
portal vein divides in the transverse fissure of the liver into a 
branch each for the right and left lobe, which ramify to form a 
venous plexus in the liver-tissue; the hepatic artery aenda 
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branches within the liver to the portal vein, and external to 
the organ the vein receives the pyloric and the coronary veins ; 
the portal blood is returned to the inferior vena cava by the 
liepatic veitis. 

Name the cardiac veins. 

A7iterior or ^reat cardiac vein. Right or miall coronary sinus, 

Middle cardiac vein. Left or great coronary sinus, 

Left or posterior cardiac veins, Vense Thehesii. 

Right or aiUerior cardiac veins. 

What is the coronary sinns? 

A dilatation of about one inch of the anterior cardiac vein 
in the posterior part of the left auriculo-ventricular groove, 
covered by the left auricle, receiving the posterior and middle 
cardiac veins, right sinus, and an oblique vein of Marshall from 
the back of the left auricle ; its cardiac orifice is guarded by 
the coronary valve. 

Describe the pulmonary veins. 

Commencing in the lung capillaries they form a main vein 
for each lobule, which unite into two trunks for each lung, 
opening separately into the left auricle; at times there are 
three veins on the right side, or the two left may terminate 
by a common opening. 

The Lymphatics. 

What are the lymphatics? 

Delicate vessels with transparent walls formed of the same 
three coats as the arteries and found in all parts of the body 
probably, except the nails, cuticle, hair, and cartilage ; they 
have numerous valves, producing their characteristic beaded 
appearance : they are supplied with nutrient arteries, but not 
with nerves. 

What are the lacteals? 

The lymphatics of the small intestine, conveying chyle 
dwring digestion, lymph at other times. 

Describe the lymphatic glands. 

They are small, solid, round, or oval glandular bodies, situateo 
in the course of the absorbent vessels which previous to enter 
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ing a gland break up into several afferent vessels, form a plexus 
within, and emerge by several efferent vessels which soon unite 
to form a single trunk ; each gland is surrounded by a fibrous 
capsule which sends partitions inward, forming alveoli in which 
lies the gland-pulp, or lymphoid tissiLe, consisting of a rete whose 
meshes are filled with lymph-cells. The glands are chiefly 
found in the mesentery, along the great vessels, in the medi- 
astinum, axilla, neck, at the front of the elbow, groin, and 
popliteal space, being usually named from their locality, as 
axillary or inguinal. 

Describe the thoracic duct. 

This conveys the bulk of the lymph and chyle into the blood, 
being the common lymph-trunk except for the right upper 
extremity, right side of the head, neck, and thorax, right lung, 
right side of the heart, and convexity of the liver. It commences 
(sometimes) by the triangular receptaculum cht/li, on the front 
of the body of the second lumbar vertebra, enters the thorax 
by the aortic opening, crosses behind the aorta at the fourth 
thoracic vertebra, and opposite the upper border of the seventh 
cervical vertebra it curves downward to empty into the junc- 
tion of the left internal jugular and subclavian veins. It is 
from fifteen to eighteen inches long in the adult. 

Describe the right lymphatic duct. 

It is about one inch long, receiving lymph from those parts 
excepted in the account of the thoracic duct, and empties at the 
junction of the right internal jugular and subclavian veins ; 
both ducts have double semilunar valves at their orifices, pre- 
venting regurgitation of blood. 

THE NERVOUS SYSTEM. 

What are the two divisions of the nervous system? 

The cerebrospinal, or that presiding over animal life, and the 
sympathetic, that regulating organic life. 

Describe the structure of nerve-tissue. 

It is composed chiefly of two structures : the gray or vesicu- 
lar, originating impulses and receiving impressions ; and the 
lohite or fibrous, conducting impressions ; in the sympathetic 
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system is found a third structure, gelatinous nerve-tissue ; 75 
per cent, of nerve-tissue is composed of water, the remainder 
being albumin, phosphorized fat, and salts. 

Describe the microscopic structure of white nerve-tissue. 

It is formed of tubular fibers, each consisting of a central 
axis-cylinder^ surrounded by the white substance of Schwann^ 
the whole enclosed by the tubular membrane or primitive sheath. 
A bundle of these fibers invested by a fibro-areolar membrane, 
the perineurium (neurilemma), constitutes a nerve^ receiving 
a special blood-supply by the vasa nervoi-um ; the gelatinous 
variety consists of finely granular fibrillae enclosed in a sheath 
— by some these are not considered to be nerves. 

Describe gray or vesicular nerve-tissue. 

This consists of large granular cells containing nuclei and 
nucleoli, ovoid, or with one or many processes (unipolar^ multi- 
polar)^ some of which become continuous with an axis-cylinder. 

How do nerves terminate? 

Peripherally sensory nerves end in minute plexuses, end- 
bulbs, tactile corpuscles, and Pacinian corpuscles ; in the special 
organs they end in cells and in other not well-ascertained ways; 
motor nerves end peripherally in plexuses or by " motorial end- 
plates^ The central terminations are not well understood. 

What organs compose the cerebro-spinal system? 

The brain, spinal cord, and the cranial and spinal nerves. 

The membranes of the spinal cord and brain are the dura 
mater, the arachnoid, and pia mater. 

Describe the cerebral dura mater with its processes. 

It is a dense fibrous membrane lining the interior of the 
skull, constituting the internal periosteum, is continuous with 
that of the spinal cord, and is prolonged to the outer eurface 
of the skull through the various foramina ; by separation of 
its layers the cerebral sinuses are formed ; its smooth under 
surface is covered with endothelial cells ; its processes, three 
in number, are the 

Falx cerebri^ a sickle-shaped layer occupying the longitudi- 
nal fissure of the brain ; along the upper and lower border 
respectively run the superior and inferior longitudinal sinuses. 
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Tentorium cerebelli, covering the upper surface of the cere- 
bellum ; it supports the weight of the posterior lobes of the 
cerebrum ; it is attached to the horizontal arms of the occipital 
cross, enclosing the lateral sinuses, to the upper margins of the 
petrous bones, including the superior petrosal sinuses, whence 
it extends to the anterior and posterior clinoid processes ; to 
the mid-line above the falx cerebri is attached antero-poste- 
riorly, and below medianly is the base of the 

Falx cerebellij a small triangular process passing vertically 
between the cerebellar lobes behind. 

What are the Pacchionian bodies ? 

Numerous aggregations of small whitish granulations of un- 
known function found upon the outer surface of the dura 
mater near the superior longitudinal sinus, lying in depressions 
in the bone, in the superior longitudinal sinus, on the inner 
surface of the dura, and on the pia mater ; unknown in infancy, 
rare before the third year ; they are enlargements of normal 
villi of the arachnoid. 

Describe the arachnoid. 

It is a delicate membrane lying between the pia mater and 
the dura mater, being separated from the latter by the subdural 
space ; it bridges over the convolutions, forming part of the 
subarachnoidean space, and at the base, by being stretched 
between the middle lobes, the anterior subarachnoidean space 
is left ; while between the cerebellar hemisphere and the medulla 
oblongata lies the posterior subarachnoidean space^ the two com- 
municating across the crura cerebri, and by an opening in its 
lower boundary with the fourth ventricle; these spaces con- 
tain the cerebro-spinal fluid, forming an elastic water-cushion 
for the encephalon : it consists of interwoven bundles of fibrous 
and yellow elastic tissue covered with a layer of endothelium. 

What is the pia mater? 

It consists of a minute plexus of blood-vessels derived from 
the internal carotid and vertebral arteries, held together by 
fine areolar tissue ; it dips between the convolutions, helps to 
form the velum interpositum and choroid plexuses of the third 
and fourth ventricles, and contains nerves and lymphatics. 
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1. Anterior pri- 
mary vesi- 
cle, or fore- 
brain 



First secondary vesi- 
cle (^prosencepha- 
lon) 



The Brain. 

The cerebral part of the cerebro-spinal system includes the 
medulla oblongata, pons Varolii, cerebellum, and cerebrum. The 
upper end of the neural tube develops into three primary 
vesicles; next the anterior and posterior vesicles subdivide 
and five secondary vesicles result, each having a cavity and 
special derivatives. 

The brain should be described in its five parts : 

( Anterior end of the 
third ventricle, fora- 
mina of Monro, lat- 
eral ventricles, cere- 
bral hemispheres, 
olfactory bulbs and 
tracts, corpora stri- 
ata, corpus callo- 
sum, fornix. 
' Third ventricle, optic 
nerves and retinae, 
optic thalami, pit- 
uitary and pineal 
bodies. 
' Aqueduct of Sylvius, 
corpora quadri- 
gemina, crura cere- 
bri. 

Cerebellum. 
Pons. 



Second 
vesicle 



cephaZori) 



secondary 
(thalamen- 



2. Middle pri- 

mary vesi- 
cle, or mid- 
brain 

3. Posterior pri- 

mary vesi- 
cle, or hind- 
brain 



Third secondary vesi- 
cle (mesencephalon) 



Fourth secondary 
vesicle (epen- 
cephalon) 

Fifth secondary 
vesicle (jtieten- 
cephalon) 



Fourth 
ventri- 
cle 



Medulla ob- 
longata. 

What is the weight of the brain? 

Forty-nine and a half ounces, on the average, in males, and 
forty -four ounces in females ; heaviest male brain recorded, 
sixty-eight and three-eighths ounces ; lightest, thirty-four 
ounces ; female brain, heaviest fifty-six ounces, lightest thirty- 
one ounces ; idiots' brains seldom weigh more than twenty- 
three ounces. 
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Kame the flssures and lobes of the cerebrum (Fig. IDS). 

Each half, or hemisphere, has its external surface subdivided 
ioto five lobes by three tiesurea : 

Fi»*UTe of Sylvius, beginning at the anterior perforated space, 
pasBCH to the external aurface of the heniiaphere and aub- 
dividea: one arm agcefK& toward the frontal lobe, and one paasea 
nearly horiwnlaUy backward into the parietal lobe. 

The Ji»»UTe of Rolando commences at or near the middle of 
the longitudinal fisaure, running downward and forward to a 
point a little above the horizontal branch of the Sylvian fiasure. 

The eternal parieto-ocdpital fatare eommencea about mid- 
way between the posterior extremity of the brain and fissure of 
Bolando, running downward and forward for a few millimeters. 

The frontal Ivbe lies in front of the fissure of Rolando, and 
above the ascending part of the Sylvian fissure ; it has three 
surfaces ; its under surface is called the orbital lobe. 




Fid, 108.— CoDvolulioDB aad fisEuroB uf the oiitvr surface of tho carebnl hei 



The parietal lobe is bounded in front by the fissure of Ro- 
lando, behind by the external parieto-oecipital fiasure, and 
below by the horizontal limb of the Sylvian fiasure. 
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The occipital lobe lies behind the external parieto-occipital 
fissure. 

The temporo-sphenotdal lobe occupies the middle cerebral 
fossa of the skull, and is limited above and in front by the 
Sylvian fissure. 

The central lobe, or island of Reil, lies in the fissure of 
Sylvius at the base of the brain ; the lobes overlapping it are 
called opercula. 

The inner or median surface of each hemisphere presents 
five fissures and about nine gyri or convolutions : 

The calloso-marginal fissure (Fig. 109), separating the mar- 
ginal convolution from the gyrus fornicatus. 

The internal parieto-occipital fissure^ a continuation of the 
external on the outer surface of the hemisphere. 

The calcarine fissure runs from the back of the hemisphere 
horizontally forward to the postero-inferior extremity of the 
gyrus fornicatus ; it is joined by the internal parieto-occipital 
fissure. 

The collateral fissure runs below and nearly parallel to the 
preceding, separated by the infracalcarine or fifth temporal 
gyrus. 

The dentate fissure commences below th§ posterior extremity 
of the corpus callosum, running forward to end at the recurved 
part of the hippocampal gyrus, the uncus. It separates the 
dentate gyrus from the hippocampal gyrus. 

The transverse fissure^ between the temporal lobes and crura 
cerebri, ^fornix, and optic thalami, admits the pia mater into the 
lateral ventricles. 

Mention the principal convolutions of the brain. 

The convolutions, or gyri^ are elevated ridges covered with 
gray matter, separated by deep furrows, or suld^ thus securing 
a great extent of gray matter ; while not uniform in all brains, 
nor symmetrical, certain principal convolutions are constant, 
such as 

The gyrus fornicatus^ that lying over the corpus callosum. 

The marginal^ forming the antero-superior margin of the 
great longitudinal fissure on the mesial surface of the hemi- 
sphere. 

The uncinate gyms includes the hippocampal and infra- 
calcarine gyri 
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The limbic lobe nearly forms a ring around the corpua callo- 
Bum, its ends being separated by the anterior perforated space ; 
the structures forming it are the gyrus fornieatus, hippocampal 
gyrus, peduncles of the corpus callosum, fascia dentata, fornix, 
the anterior and posterior pillars of the fornix, and one layer of 
the septum luoidum. Its boundaries are the calloso-tnarginal, 
oollateral, and post-limbic fissures. 

The iMcendin^ frontal (Fig- H*8), forming the anterior 
boundary of the fissure of Rolando. 

The atceiiding parietal, at the posterior boundary of the 
same fissure. 

The angular gt/rtu is a part of the inferior parietal convolu- 
tion, curving around the extremity of the superior temporal 
sulcus. 

The supramarginal ggria lies behind the lower end of the 
intraparietal sulcus, arching over the posterior extremity of 
the fissure of Sylvius. 




rio. IM.— Convolutione and flssuree of the Inner eurfeoe of the cerebral 



Other convolutions are indicated by the names on the dia- 
grams. 

Wbere are the qnadiate, cnneate, and paracentral lobes 

(Fig. 109)7 
The former is on the mesial surface between the calloso-mar- 
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as the lamina terminalis^ and joins the anterior end of the corpus 
callosum. The angle at the upward bend is the optic recess. 

Optic commissure'^*, union of the optic tracts, with their par- 
tial decussation. 

Tuber cinereum, an eminence of the gray matter, part of the 
floor of the third ventricle. 

Infundihulwn^ , a hollow conical process of the gray matter 
projecting from the middle of the under surface of the tuber 
cinereum, communicating with the third ventricle, joining the 
posterior lobe of the pituitary body. 

Pituitary body, a vascular, two-lobed body projecting from 
the apex of the infundibulum into the sella turcica of the 
sphenoid. 

Corpora albicantia^, are two rounded terminations of the an- 
terior crura of the fornix, and of the columns of Vicq d'Azyr 
from the optic thalami. 

Posterior per/orated space^^, between the corpora albicantia 
in front, the pons Varolii behind, and the cerebral crura on 
either side, forms part of the floor of the third ventricle, and 
gives passage for vessels to the optic thalami. It is the ante- 
rior part of the substantia nigra. 

Tuber annulare of the pons^^ and the ventral surface of the 
medulla follow. 

Laterally are seen the frontal lobe, olfactory bulb, tract, roots, 
and the optic tract. 

Fissure of Sylvius*, separating by its horizontal limb the 
frontal and the parietal lobes from the temporo-sphenoidal ; 
its ascending limb passes upward into the inferior frontal con- 
volution. 

Anterior perforated space ', between the roots of the olfactory 
nerve on each side for the passage of vessels into the corpus 
striatum. 

Cms cerebri^^ (^peduncle of the cerebrum) connects the cere- 
brum with the cerebellum, medulla oblongata, and spinal cord. 

Then follow the lower surfaces of the temporal lobe and of 
the cerebellum. 

Name and describe the basal ganglia of the hemispheres. 

They are near the island of Reil and form the oldest part of 
the brain. They consist of the corpora striata, the claustra, and 
amygdaloid nuclei, the optic thalami belonging to the thalamen- 
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cephalon, txnia semicircular is, external and internal capsules, 
and anterior commissure. 

Corpora striata, chief part of the motor tract, lying in the 
lateral ventricles, the intraventricular gray portion called the 
caudate nucleus, the extraventricular, the lenticular nucleus, the 
internal capsule dividing the two. 

The lenticular nucleus is bounded externally by the external 
c(tpsule, and that externally by the gray matter called the 
claustrum. The caudate nucleus runs downward and forward 
in the roof of the descending cornu, and terminates in the nu- 
cleus amygdahi in the apex of the temporal lobe. 

Each optic t/udamus has two rounded extremities, the ante- 
rior and the posterior tubercles, the latter being called pulvinar, 
and four surfaces ; the inferior surface rests on the tegmentum 
of the crus cerebri ; the external is in contact with the internal 
capsule ; the internal forms the lateral boundary of the third 
ventricle ; the upper surface presents a groove for the margin 
of the fornix ; the part external to the groove is on the floor 
of the body of the lateral ventricle: the part internal is covered 
by the velum interpositum. Posteriorly are the external and 
internal geniculate bodies. 

The tsenia semicircularis lies in a depression between the 
nucleus caudatus and the optic thalamus. In front it joins 
the anterior pillar of the fornix ; behind, it enters the nucleus 
amygdalae. 

What is the internal capsule ? 

A large tract of white matter belonging to the pyramidal 
tract, consisting of two limbs, the anterior, lying between the 
anterior part of the lenticular nucleus and the caudate nucleus, 
and the posterior, lying between the posterior part of the len- 
ticular nucleus and the optic thalamus, which, by their junction, 
form a projection inward, the knee or genu. 

What is the external capsule ? 

A small tract of white matter lying between the outer part 
of the lenticular nucleus and the claustrum. 

What are the commissures? 

Connecting bands of white or gray matter. Those of white 
matter have three sets — 1, projection-fibers, which pass from 
the mid-brain to the hemispheres and form the corona radiata j 
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2, transverse or commissural^ connecting the hemispheres ; 3, 
association-Jibers, on one side of the middle line, which may con- 
nect near or distant parts ; short and long fibers are present, 
The long fibers are the 

Superior longitudinal fasciculus. Uncinate fasdculv^y 
Inferior longitudinal fasciculus^ Fillet of the gyrus fomicor 

tus, or Cingidum, 
Perpendictdar fasciculus^ Fornix. 

Other longitudinal bands may be mentioned, not properly 
association-fibers — olfactory tracts, taenia semicircularis, crura 
cerebri, peduncles of the pineal gland, superior peduncles of 
the cerebellum, gyrus fornicatus. 

The transverse fibers of the white matter are two in number 
— 1, transverse fibers of the corpus callosum ; 2, anterior com- 
missure. In addition are the middle, posterior, and optic com- 
missures, pons, and fornix. 

What are the ventricles of the brain ? 

Five serous cavities, four of which intercommunicate ; they 
are two lateral, a third, sl fourth, and b. fifth. 

Describe the lateral ventricles. 

The corpus callosum roofs them in ; each has a body, an an- 
terior comn, curving outward and forward into the frontal lobe, 
a middle comu passing into the temporal lobe backward, out- 
ward, cZownward, /orward, and inward (bodfi), containing the 
curved hippocampus major, and a posterior comu curving back- 
ward and inward into the occipital lobe, containing the hippo- 
campus minor ; the floor from before backward is formed by 
the corpus striatum, taenia semicircidaris, optic thalamus, cho- 
roid plexus, corpus fimbriatum, half of the body and the pos- 
terior pillar of the fornix. The septum lucidum is internal. 

What are the pes hippocampi and the pes accessorius ? 

The former consists of elevations of the lower extremity of 
the hippocampus major in the floor of the descending comu. 

Pes accessorius, or eminentia collateralis, is a white eminence 
external to the hippocampus major ; it is near the junction of 
the middle and the posterior horns, and is formed by the inter- 
nal projection of the collateral fissure. 
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Wliat is the fEtscia dentata? 

It is a free edge of the gray substance of the dentate convo- 
lution, seen by raising the edge of the corpus fimbriatum. 

Describe the following parts. 

Olfactory bulbs ^, the ganglia of the sense of smell, lie in the 
olfactory grooves of the cribriform plate of the ethmoid, and arise 
by two white roots : the outer root crosses the fissure of Syl- 
vius coming from a nucleus of gray matter in the hippocampal 
gyrus ; the inner root comes from the lower end of the gyrus 
fornicatus ; and the middle or gray root comes from the under 
surface of the same lobe. 

The corpus callosum is a thick arched layer of transverse 
fibers at the bottom of the longitudinal fissure, anteriorly 
curving upon itself, giving off two peduncles to the entrance 
of the Sylvian fissure ; posteriorly is the splenium continuous 
with the fornix ; a median linear depression on its upper sur- 
face is called the raphS, parallel to which on each side run two 
or more elevated longitudinal bands, the strise hngitudinales or 
nerves of Lancisi. 

Choroid plexus is the vascular margin of the velum inter- 
positum, communicating with that of the opposite side just 
behind the anterior pillars of the fornix, through the foramina 
of Monro; posteriorly, it descends into the middle horn, 
becoming there continuous with the pia mater through the 
transverse fissure. 

Corpus fimbriatum {taenia hippocampi) is the lateral edge 
of the posterior pillar of the fornix, forming a white band just 
behind the choroid plexus ; it is attached to the hippocampus 
major and ends at the uncus. 

The fornix^ continuous with the corpus callosum behind, 
consists of two halves forming a triangular body, two anterior 
pillars, curving downward to the base of the brain, there to 
end in the corpora albicantia and not in the optic thalami, and 
two posterior pillars, running down the middle cornua of the 
lateral ventricles, joining the hippocampi majores amdfimbrise ; 
on the back under surface of the corpus callosum, between the 
posterior pillars of the fornix, certain transverse, longitudinal, 
and oblique lines have been termed the lyra. 

The septum lucidum is a vertical septum, attached above to 
the under surface of the corpus callosum, below to the anterior 
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part of the fornix and prolonged portion of the corpus callosum ; 
it is triangular in form, and consists of two laminae of white 
nerve-matter lined internally with gray matter, the space 
between forming the fifth ventricle^ not communicating with 
the other ventricles. 

Describe the corpora quadrigemina. 

These are four rounded projectionsplaced just behind the third 
ventricle and the posterior commissure, beneath the posterior bor- 
der of the corpus callosum, resting on the lamina quadrigemina, 
beneath which in the median line is the aqueduct of Sylvius. 
Two white bands on each side connect them with the geniculate 
bodies and optic tract; that passing from an anterior quadri- 
geminal tubercle, the anterior brachium, goes between the inter- 
nal geniculate body and the posterior extremity of the optic 
thalamus to the external geniculate body and thence to the optic 
tract. The posterior brachium passes from a posterior quadri- 
geminal tubercle and loses itself under the internal geniculate 
body. These tubercles seem to be connected with the cerebel- 
lum by the superior peduncles, which pass to the optic thalami 
through the tegmenta of the crura. 

What is the valve of Vieussens ? 

A thin lamina of nerve-tissue, stretching from the vermiform 
process of the cerebellum from one superior peduncle to the 
other, forming the roof of the upper half of the fourth ven- 
tricle ; a little ridge descending upon the upper part from the 
corpora quadrigemina is the frdenulum^ and on either side is the 
fourth nerve ; on the upper surface is a grooved lobule of gray 
matter — the lingula. 

What is the pineal gland? 

It is a small reddish body, epiphysis cerebri^ behind the poste- 
rior commissure, above and between the upper pair of corpora 
quadrigemina ; it is attached on each side by a stalk made of a 
dorsal and a ventral lamina separated by the pineal recess : the 
former belongs to the posterior commissure; the latter is pro- 
longed as the stria pinealis to the anterior pillar of the fornix. 
Laterally the stalk merges into the trigonum habenulae, a 
depression on the upper surface of the optic thalamus. 

Describe the third ventricle. 

Narrow and oblong, the lateral walls being the optic thalami 
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and peduncles of the pineal gland ; above, the under surface 
of the velum interpositum roofs it in, containing the choroid 
plexuses of this ventricle ; the lamina cinerea, tuber cinereum, 
infundibulum, corpora albicantia. posterior perforated space, 
and tegmenta form its floor ; it is limited in front by the ante- 
rior crura of the fornix and the lamina cinerea ; behind, by the 
posterior commissure, beneath which opens the aqueduct of 
Sylvius; while in front, by the foramina of Monro, it com- 
municates with the lateral ventricles ; the cavity is crossed by 
an anterior and a posterior white commissure and by a middle 
gray commissure. 

Describe the fourth ventricle. 

It is the space between the posterior surface of the medulla 
oblongata and the pons in front and the cerebellum behind. 
Its roof is the superior medullary velum, or valve of Vieussens, 
the tent and the inferior medullary velum ; the lateral boundaries 
on each side are above, the superior peduncle of the cerebellum, 
below, the clava of the funiculus gracilis, funiculus cuneatus, and 
restiform body ; the floor is diamond-shaped, made of two tri- 
angles, the lower belongs to the medulla, the upper to the pons ; 
below it is continuous with the central canal of the cord, above, 
with the aqueduct of Sylvius ; on each side is a lateral recess ; 
the lower end is called the calamus scriptorius^ and the edge of 
epithelium on the margins is the ligula, and at the calamus is 
the obex. The floor is bisected by a median groove, from the 
middle part of which arise the strise medullares, running trans- 
versely outward. Below them are three triangles on each side: 
internally the trigonum hypoglossi, or fasciculus teres; exter- 
nally the trigonum acustici, its base pointing upward ; and be- 
tween these the trigonum vagi with its apex above. This apex 
is the inferior fovea; the floor and base are the ala cinerea 
and the eminentia cinerea ; from it arise the ninth, tenth, and 
eleventh cranial nerves. Above the striae is the superior fovea, 
to its inner side is the fasciculus teres continued ; above the 
fovea is a groove, the locus coeruleus — the color is due to the 
presence of pigmented nerve-cells, the substantia ferruginea. 

Describe the pons Varolii. 

It is the ventral portion of the hind-brain, the cerebellum 
being the dorsal ; it connects the medulla below with the 
crura cerebri. It is about one inch long ; its width is a little 
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greater ; it is three-fourths of an inch thick. It has four sur- 
faces, the superior and the inferior seen after section, the ven- 
tral and the dorsal; the dorsal forms the upper half of the floor 
of the fourth ventricle ; the ventral surface rests on the dorsum 
sellae and is grooved by the basilar artery ; it shows well-marked 
transverse fibers, which are the middle pedvncles of the cere- 
helium^ or the tuber annulare. The pons has gray matter and 
four sets of white fibers, transverse and longitudinal, with 
superficial and deep sets in each. The gray matter contains 
the nuclei pontis, superior olivary nucleus, nucleus of the seventh, 
two nuclei of the fifth, and nuclei of the auditory and sixth nerves. 

Describe the medulla oblongata. 

The medulla or spinal bulb is the after-brain connecting the 
spinal cord with the pons Varolii and cerebellum. It lies in the 
vallecula between the cerebellar hemispheres and rests on the 
basilar groove of the occipital bone. It is about one inch long, 
three-quarters of an inch wide, and three-fifths of an inch thick ; 
it has two extremities and four surfaces. It is divided into 
symmetrical lateral halves by the anterior and posterior median 
fissures (Figs. 110 and 111). Each lateral surface is marked 
off by a dorso-lateral and a ventro-lateral groove. 

The lower half of the ventral surface is made up of the crossed 
pyramidal tracts of the cord, decussation of tlie pyramids, and 
laterally by the direct pyramidal tracts. Above, in the upper 
half, are the two pyramids; behind each pyramid is the 
ventro-lateral groove. 

The lateral surface presents, above, the olivary body with its 
dentate nucleus ; below is the lateral tract, containing the antero- 
lateral ground bundle, antero-lateral ascending and descending 
cerebellar tracts of the cord. Superficial ardform fibers wind 
back over this surface. 

The dorsal surface is divided below by the posterior median 
fissure and separated from the lateral tract by the dorso-lateral 
groove ; it receives the direct cerebellar tract of the cord pass- 
ing into the restiform body. Three columns are between this 
tract and the median fissure : externally is the funiculus of 
Rolando; next, the funicidus cuneatu^ ; innermost, the funiculus 
gracilis. The upper half of the dorsal surface is the lower half 
of the floor of the fourth ventricle, bounded laterally by the res- 
tiform bodies, which are the inferior peduncles of the cerebellum. 
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Describe the cerebellnm. 

It is that portion of the hind-brain contained in the inferior 
occipital fossae composed of laminae, covered with gray matter ; 
in the middle line is the tcorm, laterally are two hemispheres. 
It is four inches wide, two inches long, and about two inches 
thick ; it weighs five ounces ; its proportion to the cerebrum 
is as 1 to 8^. Above is a median ridge, the superior vermi- 
form process ; below is a median fossa, the vallecula^ contain- 
ing the inferior vei-miform process. In front and behind is a 
notch, the incisura cerebelli, anterior and posterior ; the great 
horizontal fissure surrounds the cerebellum. 



Describe the lobes and sulci of the cerebellum. 

Hemisphere. Worm. 



Worm and 
Hemisphere. 



Sulcus precentralis . Frsenulum lingulae. Lingula. | Lobus lingulse. 



Sulcus postcentralis 

Sulcus preclivalis . 

Sulcus postclivalis . 

Sulcus horizontalis 
magnus 

Sulcus postgracilis . 
Sulcus intragracilis 



Ala lobuli centralis. Lobulus cen- 1 Lobus cen- 

tralis. j trails. 

Lobus lunatus ante- Culmenmon- 1 Lobus cul- 



rior (crescentic). ticuli. 



; 



minis. 



'*.V"'J"°t*"lK.f*-<^'i<'"^. '"°"- iLobusclivl. 



} 



rior (crescentic). ticuli 

IvobuB postero-supe- Folium cacu- 
rior. minis. 






Lobus semilunaris ^ 
inferior. & 

— ^— ^^^ c: 

en 



Tuber val- 
vulse. 



Lobulus gracilis *S 
posterior. "" 



on 
? 



Ix)bulus gracilis § 
anterior. 



3. 

o 



Sulcus pregracilis, ) 
s. postpyramidaiis j ""^^— "^^— ^^— — — 

Sulcus prepyramida- I^^us biventralis Pyramis. 
lis . . . : (digastric). 



Lobus 
minis. 



cacu- 



Lobus tuberis. 



Sulcus postnodularis 



Amygdala (tonsil). Uvula. 



1 Lobus pyrami- 
j dis. 



Flocculus. 



Nodulus. 



} 



Lobus uvulae. 



Lobus noduli. 



The surfaces of the cerebellum present lohes and interlobular 
fissures; the upper surface has five lobes and four fissures ; from 
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before backward, on the superior wonn, they are the lingula^ loh- 
ulu8 centralis, culmen, clivis, and folium cacuminis ; correspond- 
ing lobes of the hemisphere are the frsenulum, ala, anterior and 
posterior crescentic, and postero-superior. The interlobular fis- 
sures are the preceutral, postcentral, preclival, and postclival. On 
the lower surface are four lobes and three fissures ; from be- 
hind forward on the inferior worm are the tuber valvular, pyra- 
mid, uvula, and nodulus ; on the hemisphere are the postero-in- 
ferior, divisible into the inferior semilunar, posterior and ante- 
rior slender, the biventral or digastric, the amygdala, and the^c- 
culus. The fissures are the postpyramidal, prepyramidal, and 
postnodular. The complete arrangement is a combination of 
three lobes, one on each hemisphere and one on the worm, 
separated from similar groups by fissures. 

How many peduncles has the cerebellum ? 

Three : the transverse fibers of the pons Varolii, or middle 
peduncle; on each side the restiform bodies of the medulla 
oblongata, or inferior peduncles ; the superior peduncles run to 
the corpora quadrigemina, and help to form the roof of the 
fourth ventricle, the valve of Vieussens lying between. 

Describe the arrangement of the gray matter of the cere- 
bellum. 

A vertical section reveals a central stem of white matter 
containing a pouch of gray matter, the corpus dentatum. From 
the central white stem ten or twelve plates, or laminae, spring, 
covered externally by a layer of gray matter, so that the cut 
surface presents the appearance called arbor vitae. Special nu- 
clei are the nucleus emboliformis, globosus, fastigii, or nucleus of 
the roof 

Cranial Topography. 

Certain important advances have recently been made in cere- 
bral surgery ; the student of anatomy should note some of the 
contributing causes, such as the localization of brain-centers 
and their relations to cranial surfaces. Certain guide-points are 
agreed upon, as the glabella, the smooth eminence between the 
ridges for the eyebrows ; nasion, the center of the naso-frontal 
suture ; inion, the external occipital protuberance ; lambda, at 
the superior angle of the occipital bone, 6 cm. (nearly 2^ 
inches) above the inion ; orbital arch, external angular process, 
mastoid process, external auditory meatus, superior nuchal 
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(curved) line^ panetal eminence^ zygoma^ sutures., are all used 
as landmarks. 

The middle Ttieningeal artery is opposite a point in the tem- 
poral fossa at equal distances, one inch, one and a half, or two 
inches above the zygoma and the same distance behind the ex- 
ternal angular process of the frontal bone. 

The mastoid antrum and site of operation on the same is 
one-third to one-half inch behind, and the same distance above 
the center of the external auditory meatus. 

Fissure of Rolando : draw a line from the naso-frontal 
groove, nasion, to the inion ; a point taken on this line 1 cm. (J 
inch) behind its center, or 55.6 per cent, of the distance from 
the glabella, will indicate the superior Rolandic point. Draw the 
Rolandic line downward and forward for a distance of 8.6 cm. 
(3|^ inches), at a Rolandic angle of 71.5° with the mesial line, 
often given as 67°, but it varies from 64° to 75°. If the inion 
cannot be easily felt, the upper end of the Rolandic line may be 
practically found by measuring back from the nasion 18 cm. 
in case of large heads, 17 cm. in small ones. The fissure of 
Rolando is not quite so long as the Rolandic line, and the ends 
of the fissure do not quite correspond with the superior and 
the lower Rolandic points. The precentral and postcentral sulci 
are nearly parallel with this fissure, and 15 mm. distant. 

Another method is Reid's: he first marks the longitudinal 
fissure and horizontal limb of the fissure of Sylvius; Reid's 
base-line passes from the infraorbital margin, and is continued 
through the middle of the external auditory meatus ; it is hor- 
izontal ; from it are drawn two perpendicular lines to the top 
of the cranium ; one from the preauricular pointy which is a 
depression between the tragus of the ear and the condyle of 
the jaw, and one from the posterior border of the base of the 
mastoid piSicess. A four-sided figure is thus formed and a 
diagonal from its postero-superior angle downward to the an- 
terior perpendicular line where it crosses the fissure of Sylvius 
will represent the fissure of Rolando. 

The superior Rolandic point may be found, of course, by the 
first method, and only one vertical line of Reid, the preauricu- 
lar, be used to determine the lower Rolandic point. 

The fissure of Sylvius (Reid's description) may be marked 
by a line drawn from a point one and one-fourth inches behind 
the external angular process of the frontal bone to a point 
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three-fourths of an inch below the most prominent part of the 
parietal eminence ; the first three-fourths of an inch represents 
the main fissure, and the rest the horizontal limb ; the bifurca- 
tion of the fissure is therefore two inches behind and slightly 
above the level of the external angular process. 

Another description (Quain) differs somewhat from the above 
in regard to measurements : carry a horizontal line backward 
from the fronto-malar junction (external angular process) for 
35 mm. (IJ inches), and from the outer end of this draw a 
vertical line upward for 12 mm. (^ inch) ; the upper end of 
the latter marks the Sylman pointy the bifurcation of the Syl- 
vian fissure ; it lies under the posterior part of the spheno-parietal 
suture. A straight line drawn from the fronto-malar junction 
through the Sylvian point goes to the lower part of the parie- 
tal eminence and about overlies the posterior limb of the fis- 
sure ; it is called the Sylvian line. The ascending limb is 
marked by a line 2 cm. long, starting from the Sylvian point 
directed upward and forward, at a right angle to the Sylvian 
line, crossing the coronal suture obliquely ; the undivided main 
fissure passes horizontally forward beneath the spheno-parietal 
suture in the region of the pterion. 

The lower Rolandic point is on the Sylvian line, 25 mm. be- 
hind the Sylvian point ; it is 5.5 cm. (4 to 7 cm.) above the 
zygoma and on the vertical preauricular line. The fissure of 
Rolando ends about 1 cm. above this spot. 

The parallel fissure of the temporo-sphenoidal lobe is indi- 
cated by a line drawn from the marginal tubercle on the pos- 
tero-superior border of the malar bone to the lambda. 

The parieto-occipital fissure is one-fifth of an inch above the 
lambda, or 6.5 cm. (more than 2^ inches) above the inion; 
draw a transverse line of 2 cm. to represent it. 

The Spinal Cord. 

What is the spinal cord? 

The elongated cylindrical part of the cerebro-spinal axis con- 
tained in the vertebral canal, measuring sixteen and one-fourth 
to seventeen and one-half inches in length, extending from the 
lower margin of the foramen magnum to the lower border of the 
first lumbar vertebra, presenting a cervical enlargement from the 
third cervical to the first or second tBft^racic vertebra, and a 
lumbar enlargement opposite the two or three last thoracic ver- 
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tebrae ; it becomes the conus medullaris and ends by a filament, 
Jilum temiinale. The white matter is disposed externally, the 
gray internally in the form of two crescents joined by a trans- 
verse commissure, the anterior thicker extremities forming the 
anterior cornua^ or horns, the posterior forming the posterior 
cornua. 

Describe the membranes of the cord. 

Three : the dura mater, continuous with that of the brain, 
but separated from the bony walls by loose areolar tissue, con- 
taining a plexus of veins ; the arachnoid, continuous with the 
cerebral arachnoid, also having a subdural and a suharach- 
noidean space, the latter communicating with the general 
ventricular cavity of the brain by the foramen of Majendie, an 
aperture in the pia mater of the fourth ventricle — this space 
contains an abundant serous secretion, the cerebrospinal fluid; 
and the pia mater, sending a fold down into the anterior 
median fissure, not posterior, having medianly in front a 
fibrous band, the linea splendens, and on each side another, the 
ligamentum denticulatum, whose outer border presents twenty- 
one serrations, the apices of each being attached to the inner 
surface of the dura mater, serving to support the cord. 

Describe the fissures. 

They are the anterior and the posterior median, dividing the 
cord into two lateral halves, joined by a white and a gray com- 
missure ; on each side of the anterior fissure is a series of 
foramina for the exit of the anterior roots of the nerves ; this 
line of openings is called the antero-lateral groove ; a postero- 
lateral groove runs parallel to the posterior median fissure on 
each side for the entrance of the posterior roots; a delicate 
groove between the postero-lateral groove and the posterior 
median fissure exists, the posterior intermediate furrow, most 
marked in the cervical region. 

Name the columns of the cord marked off by these fissures. 
One plan is to make three columns for each half — anterior, 
lateral, and posterior. It is better to disregard the antero- 
lateral groove, making three columns — antero-lateral, postero- 
lateral, and posterior median. The antero-lateral column 
includes more than two-thirds of the surface, passing from the 
anterior median fissure to the postero-lateral groove ; the 
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lirs, named in the order 
foramina ; other names 



£ostero-lateral column includes the part between the poatero- 
teral groove and the posterior intermediate furrow ; the poste- 
rior median culumn is between the posterior intermediate fur- 
row and the posterior media,n fissure. 

Wliat is the Tentricle of the cord 7 

The fetai central canal, usually obliterated, runs in the gray 
commissure the whole length of the cord, enlai^ed below, 
and opens into the fourth ventricle above. 

The Cranial Nerves. 
Describe them. 

The cranial nerves number twel' 
of their passage through the crai 
are given according to their 
function or distribution. 
Bach has its iuperficiai ori- 
ffin, but also some special cen- 
ter, called the niu^iu ; this 
is the (fcep or real origin. 

First, Olfaetoryi (Fig. 
Ill), nerves of smell ; mjper- 
fidtd origin, from the olfac- 
tory hulh, a loheof the hrain, 
which is the termination of 
the olfactory tract, having 
three roots (p. 232) , one from 
the temporal lobe, one from 
the frontal, and one from the 
gyrus fornicatus ; twenty 
non ■ medullated filaments 
pass in three groups through 
the foramina in the cribri- 
form plate to the upper part 
of the nasaJ mucous mem- 
brane, to the eells ofSchuItxe. 

Second, Optic", nerve of 
sight ; deep origin, from the 
optic tracts"', which arise 
from the optic thalami, cor- 
pora genicukta, and superior piur of the corpora quadrigem: 




a. 111.— The cnntal 
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IB also attached to the crua cerebri and receives fibers from the 
tuber cinereum aod lamina cJoerea ; in front of the tuber cine- 
reum lies the optic chiasma or commissure, formed of sis seta of 
fibers, viz. a set crosaiDg from the right sideof the brain to the left 
eye ; a second pursuing the same course from the opposite side, 
decuisaiing fibers ; a third, anterior, connecting the two retinEB, 
mlerretiiial fibers ; a. fourth and fifth, lateral, cerehro^efinal, 
connecting the hemisphere of one side with the retina of the 
eye of the same side ; a sixth intercerebral aet, Ouddea's com- 




missure, which connects the internal geniculate bodies and the 
inferior riuadrigeminal tubercles; digtrihiition, retina. 

Third , Motor oculi ; superficial origin, inner surface of the 
crus cerebri ; rfeep origin, a nucleus in the floor of the aque- 
duct of Sylvius ; escapes in two branches by the sphenoidal 
fissure; distrJhiitiim, to all eye-niuseles, including the iris and 
eiliary muscle, except the esternal rectus and superior oblicjue. 

Fourth '', Trochlear, Patheticus, motor ; svperficial origin, 
valve of Vieussena; deep origin, floor of the aqueduct of Syl- 
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vius ; escapes through the sphenoidal fissure ; distrihution^ to 
the superior oblique of the eye. 

Fifth "^ Trigeminus or Trifacial, nerve of general sensation, 
motion, and perhaps taste ; superficial origin^ by a motor and a 
sensory root from the side of the pons Varolii ; deep origin^ 
sensory root from the nucleus in the pons just below the floor 
of the upper half of the fourth ventricle ; the Gasserian gan- 
glion formed on this root lies on the apex of the petrous por- 
tion of the temporal bone ; the motor root arises from a mass 
of gray cells to the inner side of the nucleus of the sensory 
root; escapes^ ophthalmic^ division (Fig. 112), by the sphe- 
noidal fissure, superior maxillary * by the foramen rotundum, 
inferior maxillary* by the foramen ovale. 

Ophthalmic division' (Fig. 112), purely sensory, supplies 
the eyeball, ciliary muscle, iris, lacrimal gland, nasal and 
ocular mucous membrane, skin and muscles of the eyebrow, 
forehead and nose, ciliary ganglion and dura ; its branches are : 

Frontal, Lacrimal, Nasal, 

Meningeal or (nervus tentorii). 

Superior maxillary division* (Fig. 112), sensory, is dis- 
tributed to the temple, cheek, lower eyelid, nose, upper lip and 
teeth, and, by Meckel's ganglion connected with this nerve, to 
the palate and pharynx ; its branches are : 

Meningeal^ Two spheno-palatine, 
Orbital or temporo-malar^ ( Palpebral^ 

( Anterior^ Infraorbital < Nasal, 
Superior dental < MiddUy (^ Labial. 

(^ Posterior. 

Inferior maxillary division * (Fig. 112), nerve of common 
sensation and motion ; supplies the muscles of mastication, 
teeth, gums, skin of the temple and of the external ear, lower 
part of the face and lower lip, the tongue, otic and sub- 
maxillary ganglia ; its branches are : 

Meningeal (nervus sptnosus), Auriculo-temporaly 
Masseteric, I/ingual, 



Three deep temporal, 

Buccal (sensory). r ^ • _y ^ ? 

rn .^ 'J ^ Inferior dental 

Two pterygoids, '' 



^ Mylo'hyoid, 
Dental, 
Incisor, 
Mental. 
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Describe the cranial and facial ganglia. 

The Gasserian ganglion is convex anteriorly, rests between 
two layers of the dura in the cavum Meckelii on the apex of 
the petrous portion ; under it are the motor root and the large 
superficial petrosal nerve ; it gives off meningeal branches and 
three divisions of the fifth nerve, the inferior one joining the 
motor root. 

The ciliary or ophthalmic ganglion is in the orbit. 

The spheno-palatine ganglimi (Meckel's) is in the spheno- 
maxillary fossa. 

The otic ganglion (Arnold's) is on the inner side of the infe- 
rior maxillary nerve below the foramen ovale. 

Ganglia are occasionally found on the middle meningeal, 
lingual, temporal, and pharyngeal arteries, receiving the name 
of their location or discoverer, as Bidder or Cloquet. 

The ganglion of Bochdalek is situated in the external wall of 
the antrum, at the junction of the middle and anterior superior 
dental nerves from the infraorbital ; the ganglion of Valentin is 
at the junction of the middle and posterior superior dental. 

The submaxillary ganglion lies above the deep portion of the 
submaxillary gland. 

Describe the ciliary ganglion. 

Situated in the orbit between the optic nerve and the external 
rectus muscle ; its roots are : sensory ^ from the nasal branch of 
the ophthalmic (fifth pair) ; m/)tor, branch of the third nerve to 
the inferior oblique muscle ; sympathetic, cavernous plexus ; its 
branches are : short ciliary in two bundles of twelve to twenty 
twigs to the ciliary muscle, iris, and cornea. 

Describe the spheno-palatine ganglion. 

Deeply placed in the spheno-maxillary fossa ; its roots are 
sensory, from the superior maxillary ; motor, facial, through 
the large superficial petrosal ; sympathetic, from the carotid 
plexus, through the large deep petrosal ; its branches are : 

Ascending, Pharyngeal, or Ptery go-palatine. 

Anterior palatine, Superior nasal {anterior'). 

Posterior palatine, Superior nasal (jposterior), 

External palatine, Naso-palatine, 

Describe the otic ganglion. 

It lies beneath the foramen ovale, internal to the inferior 
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maxillary nerve, external to the Eustachian tube and in front 
of the middle meningeal artery. Its motor and sensory roots 
come from the nerve to the internal pterygoid, sympathetic 
from the middle meningeal plexus ; it connects with the facial 
and glosso-pharyngeal, and gives a sphenoidal twig to the Vidian. 
Branches pass to the auriculo-temporal, chorda tympani, and 
buccal nerves, to the internal pterygoid, tensor palati, and ten- 
sor tympani muscles. 

Describe the submaxillary ganglion. 

Situated above the deep portion of the submaxillary gland ; 
its roots are : sensory^ from the lingual nerve ; motor, facial, 
through the chorda tympani ; sympathetic, from the facial 
plexus ; its branches go to the mucous membrane of the 
mouth, to the submaxillary gland, and to its duct. 

Describe the petrosal nerves. 

The great petrosal (large superficial petrosal) may be de- 
scribed as a branch of the spheno-palatine ganglion passing 
through the Vidian canal, distributing twigs to the mucous 
membrane of the back part of the nose, septum, and Eustachian 
tube, passing longitudinally through the foramen lacerum 
medium, where it divides into the large superficial petrosal, 
which enters the hiatus Fallopii, receives a twig from Jacob- 
son's nerve, and terminates in the geniculate ganglion of the 
facial nefve, and the carotid (large deep petrosal) joining the 
carotid plexus. 

Small superficial petrosal com\QQi% the geniculate ganglion of 
the seventh nerve and the tympanic plexus with the otic gan- 
glion. 

External petrosal (external superficial petrosal) passes from 
the geniculate ganglion of the seventh nerve to the middle 
meningeal plexus. 

More correctly, the large superficial petrosal and the large 
deep petrosal may be said to form the Vidian nerve, which 
runs forward through the same named canal to join the spheno- 
palatine ganglion, supplying it with motor and sympathetic 
fibers. According to this description, the twigs said to be 
given off by the Vidian nerve to the nasal mucous membrane 
must be considered branches of the ganglion running back in 
the same sheath. 
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Sixth, Abducens''' (Fig. HI), motor; superficial origin, be- 
tween the anterior pyramid and the pons Varolii ; deep origin, 
from the nucleus in the fasciculus teres on the upper half of 
the floor of the fourth ventricle; escapes, by the sphenoidal 
fissure ; distribution, external rectus muscle. 

Seventh, Facial'" (Fig. HI), or portio dura of the seventh 
nerve, the motor nerve of all muscles of expression, of the 
platysma, buccinator, the muscles of the external ear, posterior 
belly of the digastric, stylo-hyoid, stapedius, through the chorda 
tympani the lingualis, according to some through the great 
superficial petrosal, the levator palati, and the azygos uvulae 
muscles ; superficial origin, niedulla, from the groove between the 
olivary and restiform bodies ; de^ origin, from the nucleus in 
the formatio reticularis of the pons below the floor of the fourth 
ventricle arching over the nucleus of the sixth nerve ; escapes 
by the internal auditory meatus to the aquaeductus Fallopii, 
and thence by the stylo-mastoid foramen ; distribution, to mus- 
cles already mentioned ; its branches are : 

Tympanic (to stapedius), ( Temporal, 

Chorda tympani, Temporo-facial I Malar, 

Posterior auricular, {^Infraorbital, 

n» ^ . ( Buccal. 

JJiqastnc, /^ • ^ • 7 ) cr v/ 

^/ / h W Vermco-jacial < t^upramaxillary, 

y ' y ' \^Inframa;xillary. 

The communications of the facial are : 

With the auditory nerve : Meckel's ganglion by the large 
superficial petrosal ; otic ganglion by the small superficial 
petrosal ; sympathetic on the middle meningeal by the external 
petrosal nerve; with the pneumogastric, glosso-pharyngeal, 
carotid plexus, auricularis magnus, auriculo-temporal, and with 
the three divisions of the fifth nerve. 

Eighth, Auditory ''"*, portio mollis, nerve of hearing ; it begins 
by two roots, the mesial (anterior) emerges from the groove 
between the olivary and restiform bodies at the lower border 
of the pons ; deep origin, dorsal auditory nucleus under the tri- 
gonum acustici ; the lateral root (posterior) passes around the 
outer side of the restiform body and appears to be continuous 
with the striae medullares ; escapes by the internal auditory 
meatus j distribution, to the internal ear ; its branches are : 
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Vestibular, to the vestibule, 
Cochlear, to the cochlea (see p. 374). 

Ninth, Glosso-pharyngeal ''"* * (Fig. Ill), nerve of common 
sensation and taste ; superficial origin, medulla in the groove 
just behind the olivary body ; deep origin, gray nucleus at the 
inferior fovea in the lower half of the floor of the fourth ven- 
tricle ; escapes at the central part of the jugular foramen, after 
which it presents two gangliform enlargements, i\\% j^igidar and 
petrosal ganglia ; distribution, to the muscles of the pharynx, 
mucous membrane of the pharynx, fauces, tonsil, tongue, and 
the middle ear ; its branches are : 

Tympanic (Jacobson's), Pharyngeal, Tonsillar, 

Carotid, Muscular, Ldngual. 

Tenth, Pneumogastric* (Fig. Ill), nervus vag%is, has an ex- 
tensive distribution both motor and sensory ; superficial origin, 
from the lateral tract of the medulla oblongata behind the 
olivary body and below the glosso-pharyngeal ; deep origin, 
ala cinerea in the lower part of the floor of the fourth ventricle 
— the motor filaments probably come from the spinal accessory ; 
escapes by the jugular foramen, presenting a gangliform en- 
largement, ganglion of the root, and lower another, ganglion of 
the trunk; distribution, to the organs of the voice and respira- 
tion, the pharynx, esophagus, stomach, and heart ; the branches 
are: 

Meningeal, Tlmracic cardiac, 

Auricidar, Anterior pulmonary, 

Pharyngeal, Posterior pidmonary, 

Superior laryngeal. Esophageal, 

Recurrent laryngeal. Gastric, 

Cervical cardiac. Abdominal plexuses. 

Eleventh, Spinal accessory**, is a motor nerve, spinal part to 
two muscles, accessory part to the vagus ; superficial origin, 
lateral tracts of the medulla oblongata below the roots of the 
vagus, and from the same part of the spinal cord to the fifth 
or sixth cervical vertebra ; deep origin, gray matter below the 
nucleus of the vagus and intermedio-lateral tract of the cord ; 
it sends filaments to the ganglion of the root of the vagus, to 
the pharyngeal and superior laryngeal branches of the same 
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nerve ; escapes by the jugular foramen, the spinal portion first 
entering the skull through the foramen magnum ; distribution^ 
to the sterno-mastoid and trapezius, muscles of the larynx, of 
the soft palate, except the tensor palati, constrictors of the 
pharynx, inhibitory fibers to the heart. 

Twelfth, Hypoglossal''" (Fig. Ill), motor nerve of the 
tongue ; superficial origin^ groove between the pyramid and oliv- 
ary body in the line of the anterior nerve-roots ; deep origin^ tri- 
gonum hypoglossi on the floor of the fourth ventricle ; escapes 
by the anterior condyloid foramen ; branches are meningeal^ 
vascular^ muscular ; latter to the intrinsic fibers of the tongue, 
lingualis, hyo-, stylo-, and genio-hyoglossus ; it communicates 
with the tenth, lingual, three upper cervical, and sympathetic 
nerves ; the descendens cervicalis from the first and second cer- 
vicals runs in the sheath of the hypoglossal ; the communicans 
cervicalis^ rising from the second and third cervicals meets the 
descendens in a loop, ansa cervicalis; these three cervicals 
supply the genio-hyoid and the infrahyoid group of muscles. 

The Spinal Nerves. 

How many pairs of spinal nerves are there ? 

Eight cervical, twelve thoracic, five lumbar, five sacral, and 
one coccygeal — thirty-one in all. 

Describe their origin. 

Each nerve arises by an anterior motor root, emerging from 
the antero-lateral groove, and a posterior sensory entering the 
postero-lateral groove ; these perforate the dura, the posterior 
develops a ganglion, and they unite to pass through the inter- 
vertebral foramina — except the first cervical, which emerges 
above the atlas — after which they break up into anterior and 
posterior divisions^ the latter, the smaller, supplying the spine, 
dorsal muscles, and integument, while the anterior larger 
divisions form plexuses whence the remainder of the trunk 
and the limbs receive their nerve-supply. 

Describe the cervical plexus with its branches. 

It is formed by the anterior divisions of the four upper cer- 
vical nerves lying upon the levator scapulae and scalenus 
medius muscles ; its branches are the superficial and deep : 
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Ascending 



Descending 



Superficialis colUj 
Auricularis mag- 

nuSj 
Occipitalis minor. Internal 
Suprasternal^ 
Supraclavicular^ 
Supra-acromial. 

External 



^ Communicating^ 
Muscular, 
Communicans cer- 

vicalis, 
Descendens cervi- 
calisj 
^ Phrenic. 
j Communicating, 
\ Muscular. 

Describe the phrenic nerve. 

It arises chiefly from the fourth cervical nerve with branches 
from the third and fifth, runs obliquely over the scalenus 
anticus muscle, passes between the subclavian artery and 
vein, enters the chest anterior to the internal mammary artery, 
to be distributed to the pericardium, pleura, and under surface 
of the diaphragm and phrenic plexus; Luschka describes 
twigs to the peritoneum, inferior vena cava, and right auricle 
of the heart ; it is joined by filaments from the sympathetic, 
from the nerve to the subclavius muscle, and one from the 
union of the descendens cervicalis with the spinal nerves. 

Describe the brachial plexus with its branches. 

It is formed by the union of the anterior trunks of the four 
lower cervical and first thoracic nerves ; four special names are 
used — anterior nerves form trunks, trunks form divisions or 
branches and these form cords. The fifth and sixth cervical 
nerves join and form an upper trunk ; the eighth cervical and 
first thoracic unite and form a lower trunk ; the seventh remains 
single and forms a middle trunk ; each trunk divides into an ante- 
rior and a posterior divinon ; the anterior divisions of the upper 
and middle trunks unite and form the outer cord ; the anterior 
division of the lower trunk forms by itself the inner cord, and 
the posterior divisions of all three form the posterior cord; 
sometimes the posterior division of the lower trunk does not 
meet the other two, but runs lower down into the musculo- 
spiral nerve. From the outer cord arise the external anterior 
thoracic nerve, nerve to the coraco-brachialis, musculo-cutaneous, 
and the outer head of the median ; from the inner cord arise the 
internal anterior thoracic, lesser internal cutaneous, internal 
cutaneous, ulnar, and inner head of the median ; from the pos- 
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terioT cord arise three subscapular nerves, the circumflex, and the 
musculo-spiral. Branches of communication are with the fourth 
cervical, second thoracic, phrenic, and sympathetic system ; 
branches of distribution are (I) to the muscles of the trunk, 
(II) of the shoulder girdle, and (III) of the upper extremity. 

(I) Muscular to the longus colli and three scaleni ; lower 
part of scalenus anticus and medius ; whole of scalenus posticus. 

(II) 1. Twig to the rhomboidei from the fifth cervical. 

2. Posterior or long thoracic^ from the fifth, sixth, and 
seventh nerves, to the serratus magnus muscle. 

3. Suprascapular^ from the upper trunk ; to the supra and 
infraspinatus muscles and shoulder-joint. 

4. Nerve to the subclavius from the upper trunk, mainly from 
the fifth. 

5. External and internal anterior thoracic^ the former from 
the outer cord, the latter from the inner cord ; both to the 
pectoralis major, the internal to the pectoralis minor. 

6. Three subscapular^ the upper from the communicating 
branch from the outer to the posterior cord, the other two 
from the posterior cord ; to the subscapularis, teres major, and 
latissimus dorsi muscles. 

7. Circumflex^ from the posterior cord with the musculo- 
spiral ; to the deltoid and teres minor, the shoulder-joint, and 
skin of the lower deltoid region. 

8. Nerve from the outer cord to the coraco-brachialis. 

(III) There are five anterior arm-nerves, one posterior ; mus- 
culo-cutaneous^ from the outer cord pierces the coraco-brachialis ; 
to biceps, brachialis anticus, and elbow-joint, and skin of the 
outer surface of the forearm ; internal cutaneous, from the inner 
cord to the skin over the biceps and that of the inner half of the 
forearm in front and behind ; lesser internal cutaneous (nerve of 
Wrisberg), from the inner cord alone, or a branch from this 
joined with the intercosto-humeral, the lateral cutaneous 
branch of the second intercostal nerve ; or, again, the intercosto- 
humeral may entirely replace it ; to the skin of the inner side of 
the arm ; median, from the outer and inner cords by two roots 
that embrace the axillary artery, uniting in front or to its outer 
side, first lying external to the brachial artery, then crossing to 
its inner side, passing between the two heads of the pronator 
teres muscle to run between the deep and superficial flexors 
of the fingers to near the wrist, where it becomes superficial ; 
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its branches are articular to the elbow, wrist, metacarpus, and 
fingers; muscular^ to all anterior superficial forearm -muscles 
except the flexor carpi ulnaris ; anterior interosseous, to the deep 
forearm-muscles except the inner half of the flexor profundus 
digitorum ; palmar cutaneous, piercing the fascia above the wrist 
to the skin of the thenar eminence ; branches to the abductor, 
opponens, and outer head of the flexor brevis pollicis ; five digi- 
tals, supplying both sides of the thumb, index, middle, and radial 
side of the ring fingers. 

Ulnar, from the inner cord runs behind the inner epicondyle, 
passing into the forearm between the heads of the flexor carpi 
ulnaris to run some distance from the ulnar artery at the upper 
third, but close to it for the rest of its extent ; it supplies both 
sides of the little and ulnar side of the ring finger and skin in- 
ternally of the forearm and hand ; its branches are articular 
for the elbow, wrist, metacarpus, and hand ; muscular, to the 
flexor carpi ulnaris, inner half of the flexor profundus digito- 
rum, the little finger muscles, the interossei and inner two 
lumbricals, palmaris brevis, adductores pollicis, and inner head 
of the flexor brevis pollicis. 

Names of branches in the forearm are : Articular, muscular, 
cutaneous, dorsal cutaneous ; in the hand, superficial and deep 
palmar. 

Muscuh'Spiral, from the posterior cord, runs in the spiral 
groove with the superior profunda vessels to divide in front of 
the external condyle of the humerus into the radial and poste- 
rior interosseous ; its branches are : 

Radial^ Muscular, 

Posterior interosseous, Cutaneous, 

Articular (elbow and wrist). 

Radial, to the skin of the ball of the thumb, to back of the 
thumb as far as the nail, back of first phalanx of the index 
finger, and back of the radial half of the first phalanx of the mid- 
dle finger; posterior interosseous, supplying the wrist-joint and 
all muscles on the back of the forearm except the anconeus, 
supinator longus, and extensor carpi radialis longior; muscular, 
to the triceps, anconeus, supinator longus, extensor carpi radialis 
longior, and brachialis anticus ; cutaneous, to the skin of the 
outer and back part of the arm and forearm. 
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The Thoracic Nerves. 

Describe them. 

Twelve in number on eacb side, the first escapes between 
the first and second thoracic vertebrae, the last between the 
last thoracic and first lumbar ; they divide into an ante- 
rior and a posterior division, the latter supplying the spine, 
extensor muscles of the back, and the dorsal integument ; 
the former (anterior) are the intercostal nerves^ the twelfth 
being called subcostal^ each connected by one or two filaments 
with the adjacent sympathetic ganglion : the anterior division 
of the first nerve aids in the formation of the brachial plexus ; 
its intercostal branch is small and gives off no lateral cutaneous 
branch ; the lateral branch of the second nerve is the intercosto- 
humeral ; the nerves give off lateral and anterior cutaneous 
branches supplying the skin of the front and sides of the 
thorax and abdomen, while they give muscular branches to the 
intercostal and abdominal muscles. 

Describe the lumbar nerves. 

The posterior branches resemble in origin and arrangement 
those of the thoracic region, while their anterior branches form 
the lumbar and part of the sacral plexuses ; there are five 
pairs. 

Describe the lumbar plexus and branches. 

It is formed by loops of communication between the anterior 
divisions of the four upper lumbar nerves in the substance of 
the psoas muscle, thus the first lumbar is joined by a branch 
from the last thoracic, dorso-lumbnr^ and gives off the ilio- 
hypogastric and ilio-inguinal and a branch to the genito-crural ; 
the second goes to the genito-crural and external cutaneous and 
gives a descending branch to the anterior crural and obturator ; 
the third gives off three branches, one to the external cutaneous^ 
a large one to the anterior crural^ and one to the obtvrator ; 
the fourth has three branches, to the anterior crural, to the 
obturator, and one to join the fifth, forming the lumbosacral 
cord ; the fourth is called the nervus furcalis, splitting like a 
fork for the two plexuses ; the accessory obturator when 
present comes from the third and fourth nerves. 

Branches of the plexus are: 1. Of communication with the 
twelfth thoracic, fifth lumbar, and sympathetic. 2. Of distri- 
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button, short set to the quadratus lumborum, to the psoas magnus 
or parvus ; long set to the abdomen and to the thigh, viz. the 
ilio'hypogastric^ilio-inguinal, genital part of the genito-crural to 
the abdomen ; the anterior crural, external cutaneous , crural 
part of the genito-crural and obturator to the thigh. 

lUo-hypogastric supplies the skin of the gluteal region, skin 
and two muscles of the hypogastrium, the internal oblique and 
trans versalis ; ilio-in^uinal, to the internal oblique and trans- 
versalis muscles and skin of the scrotum (labium in the 
female), and the upper inner part of the thigh ; external cuta- 
neous, to the skin of the antero-external and posterior surfaces 
of the thigh ; genito-crural, to the cremaster muscle and skin 
of the front of the upper part of the thigh ; obturator, to the 
obturator externus and adductor muscles, hip- and knee-joints, 
also sometimes to the skin of the thigh and leg. 

The accessory obturator is usually lacking ; when present it 
comes from the third and fourth lumbar nerves, crosses the 
horizontal ramus of the pubes, and divides into three branches : 
one to the hip-joint, one to the pectineus, and one to join the 
obturator nerve. 

Anterior crural, from the third and fourth, with a communi- 
cating branch from the second lumbar nerve. It descends 
beneath Poupart's ligament external to the femoral artery be- 
tween the psoas and iliacus muscles, and divides into an ante- 
rior and a posterior division : its branches are, within the pelvis. 

Muscular to iliacus, and to the walls of the femoral artery ; 
external to the pelvis, 

A , . f Middle cutaneous. t> x • f Long saphenous. 

Anterior i , ^ , ^ ' Posterior i ^ ^. 7' ' 

J. . . < Internal cutaneous, j- • • < Articular, 

division. I nr 7 division. J ,^ , ' 
(^ Muscular. [^ Muscular. 

It supplies all the anterior thigh-muscles, except the tensor 
fasciae femoris, and the skin of the front and inner side of the 
thigh, leg, and foot. 

The muscular branches of the anterior division supply the 
pectineus and sartorius ; the muscular branches of the poste- 
rior division supply the quadriceps femoris ; the nerve to the 
rectus sends a filament to the hip-joint, the nerves to the vasti 
send filaments to the knee-joint. 

Describe the sacral plexus. 

It is formed by the lumbo-sacral cord (the anterior division 
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of the fifth lumbar nerve with a branch of the fourth), and 
anterior divisions of the three upper sacral nerves and part of 
that of the fourth : it rests upon the anterior surface of the 
pyriformis muscle, giving off the 

Superior gluteal^ from the lumbo-sacral cord, passing out 
through the greater sacro-sciatic foramen, to the gluteus medius 
and minimus and tensor fasciae femoris muscles ; the inferior 
gluteal nerve supplies the gluteus maximus. 

Muscular branches to the pyriformis, obturator internus and 
superior gemellus, to quadratus femoris and inferior gemellus. 

Pudic passes out of the pelvis by the greater sacro-sciatic 
foramen, to re-enter it by the lesser sacro-sciatic foramen ; its 
branches are : 

Inferior hemorrhoidal^ Perineal, Dorsal of penis. 

Muscular, to the transversus perinei, accelerator urinse, 
erector penis, compressor urethrae, levator ani, and external 
sphincter: the preceding branches supply analogous muscles 
and parts in the female. 

Small sciatic escapes by the greater sacro-sciatic foramen, to 
the skin of the scrotum, lower part of the buttock, back of the 
leg and thigh ; its branches are the gluteal cutaneous, femoral 
cutaneous, and inferior pudendal ; no muscular branches. 

Grreat sciatic is a continuation of the main part of the sacral 
plexus, forming the largest nerve in the body. Escaping by the 
greater sacro-sciatic foramen below the pyriformis muscle, it lies 
in a groove between the great trochanter and the tuber ischii, 
covered by the gluteus maximus, resting on the obturator in- 
ternus, gemelli, and quadratus femoris : its branches are articu- 
lar to the hip, muscular to the biceps, semitendinosus, semimem- 
branosus, and adductor magnus, and it divides into the internal 
and the external popliteal nerves. 

Name the branches of the internal popliteal nerve. 

Articular to the knee, three in number. 

Muscular to the gastrocnemius, plantaris, soleus, and pop- 
liteus. 

External or short saphenous is formed by the junction of a 
cutaneous branch, communicans tibialis or poplitei, and another 
cutaneous branch of the external popliteal, the communicans 
fibularis or peronei. 
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Describe the posterior tibial nerve. 

It is a continuation of the former, runs down the middle of 
the back of the leg beneath the calf-muscles to divide between 
the inner malleolus and point of the heel into the internal and 
external plantar ; its branches are : 

Muscular^ to the tibialis posticus, flexor longus digitorum, 
flexor longus hallucis, and the soleus muscles ; articular^ to 
the ankle-joint. 

Plantar cutaneous, to the skin of the heel and inner side of 
the sole of the foot. 

Fibular branch, to the vessels, periosteum, and medullary 
canal of the fibula. 

Internal plantar, supplying the skin of the sole, tarsal and 
metatarsal joints, one or two inner lumbricals, abductor hallu- 
cis, flexor brevis hallucis, and digitorum, four digital branches 
to both sides of the first, second, and third toes, and inner half 
of the fourth. 

External plantar, smaller than the preceding, supplying the 
flexor accessorius, abductor, and flexor brevis minimi digiti, all 
the interossei, two or three outer lumbricals, adductor obliquus, 
and transversus hallucis, and the skin of the little toe and the 
adjoining side of the fourth toe. 

Describe the external popliteal nerve. 

It descends obliquely along the outer side of the popliteal 
space close to the tendon of the biceps, giving ofl^ 

Three articular branches to the knee ; a cutanemis branch to 
the skin of the postero-external surface of the leg, and a branch, 
the communicans peronei, forming part of the external saphenous 
nerve : it divides into the 

Anterior tibial, about one inch below the head of the fibula, 
giving muscular branches to the tibialis anticus, extensor longus 
digitorum, peroneus tertius, extensor longus hallucis, and ex- 
tensor brevis digitorum ; articular to the tarsal and metatarsal 
joints, and cutaneous to the skin of the adjacent sides of the 
great and second toes. 

Musculo-cutaneous, giving off muscular branches to the pero- 
neus longus and brevis, and cutaneous to the skin of the 
lower part of the leg, and dorsum of the foot and toes, except 
the outer side of the little and adjoining sides of the great and 
second toes. 



256 ESSENTIALS OF HUMAN ANATOMY. 

Describe the sacral and coccygeal nerves. 

They are six in number, their long roots forming the 
Cauda equina in the spinal canal ; each divides into an ante- 
rior and a posterior division, the latter escaping by the 
posterior sacral foramina, except the fifth, which emerges 
between the sacrum and coccyx, and supplies the multifidus 
spinas muscle and the skin of the posterior gluteal region ; a 
branch goes from the third and fourth nerves to the bladder ; 
the two lower nerves join with the coccygeal, forming loops, 
which supply the skin over the coccygeal region and the coccy- 
geus, levator ani, and sphincter ani muscles. 

The Sympathetic System. 

What is the sympathetic nerve or system? 

It consists of (1) a series of ganglia with intervening longi- 
tudinal bands, forming two cords, one on each side of the spinal 
column connected above according to some by the ganglion of 
Rihes, and below by the ganglion impar or coccygeal ganglion, 
in front of the coccyx ; (2) three prevertebral plexuses, one 
each for the thorax, abdomen, and pelvis ; (3) small ganglia ; 
(4) nerve-fibers of communication with the cerebro-spinal 
nerves, of distribution supplying the viscera and vessels. 

Describe the cervical ganglia. 

There are three on either side, viz. the 

fSnperior cervical ganglion. It is placed opposite the second 
and third cervical vertebrae behind the carotid sheath, and 
gives off a 

Superior branch to the internal carotid artery, forming by 
its division the cavernous plexus and carotid plexus (with 
their subdivisions) ; 

Descending branch, connecting the superior with the middle 
ganglion ; 

External branches to the cranial and spinal nerves, and an- 
terior branches forming plexuses on the external carotid and its 
branches ; 

Pharyngeal, forming with branches from the spinal acces- 
sory, pneumogastric, glosso-pharyngeal, and external laryn- 
geal nerves, the pharyngeal plexus; laryngeal, uniting with 
the superior laryngeal nerve and its branches; 

Superior cardiac, connected with other branches of the sym- 



THE SYMPATHETIC SYSTEM. 257 

pathetic, and with some of the pneumogastric, passes to the 
back of the aorta, the right joining the deep^ and the left 
(usually) the superficial cardiac plexus. 

Middle cervical ganglion is placed opposite the sixth cervical 
vertebra ; and by its 

Superior and inferior branches it communicates respectively 
with the superior and the inferior cervical ganglia ; the eter- 
nal filaments join the fifth and sixth cervical nerves, the internal 
are the thyroid to the inferior thyroid artery and thyroid gland, 
and the middle or great cardiac nerve , communicating with other 
sympathetic branches and the recurrent laryngeal, to terminate 
in the deep cardiac plexus. 

Inferior cervical ganglion is placed between the base of the 
transverse process of the seventh cervical vertebra and neck 
of the first rib on the inner side of the superior intercostal 
artery ; its superior and inferior branches connect it respectively 
with the middle cervical and the first thoracic ganglion ; the 
external branches join the spinal nerves, others form a plexus 
on the vertebral artery ; its chief branch is the 

Inferior cardiac nerve, communicating with the recurrent 
laryngeal and middle cardiac nerves, terminating in the deep 
cardiac plexus. 

What is the carotid plexus? 

It is a plexus situated on the outer side of the internal caro- 
tid artery communicating with the Gasserian and spheno-pala- 
tine ganglia, the sixth nerve, and the tympanic branch of the 
glosso-pharyngeal ; it supplies the carotid artery and dura mater. 

What is the cavernous plexus? 

It is one situated below and internal to that part of the in- 
ternal carotid artery running alongside of the sella turcica, in 
the cavernous sinus ; it communicates with the third, fourth, 
fifth, and sixth nerves, and ophthalmic ganglion, and supplying 
the carotid, it, with the carotid plexus, forms plexuses embrac- 
ing the cerebral and ophthalmic arteries. 

What are the other ganglia of the sympathetic ssrstem? 

Usually eleven thoracic, four lumbar, four or five sacral, 
ganglion impar, and numerous ganglia connected with the 
various viscera, whence plexuses are formed named from their 
locality or the organ involved. 

17 
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of the trachea, and above that of the pulmonary artery, be- 
hind the aortic arch, and is formed by all the sympathetic car- 
diac nerves (except the left superior) and cardiac branches of 
the recurrent laryngeal and pneumogastric (except the left supe- 
rior cardiac and the left inferior cardiac of the pneumogastric). 

Superficial cardiac lies beneath the aortic arch in front of 
the right pulmonary artery, and is formed by the left superior 
cardiac of the sympathetic, left inferior cardiac of the pneumo- 
gastric, and branches from the deep cardiac plexus. 

Coronary^ the posterior^ chiefly from the deep, the anterior 
from the superficial cardiac plexus. 

Aortic^ on the sides and front of the aorta between the 
origins of the superior and inferior mesenteric arteries. 

Hypogastric, lying in front of the sacrum, between the com- 
mon iliac arteries, supplies the pelvic viscera, and is formed by 
filaments from the aortic plexus, and from the lumbar and first 
two sacral ganglia, contains no ganglia, and divides into two 
lateral portions, forming the inferior hypogastric or pelvic 
plexuses. 

Pelvic plexuses, two in number, lie upon each side of the 
rectum and bladder (rectum, vagina, and bladder in females), 
and each is formed by a continuation of the hypogastric plexus 
and branches from the second, third, and fourth sacral nerves, 
and a few filaments from the sacral ganglia ; the branches 
accompany those of the internal iliac artery, and are distributed 
to all the pelvic viscera ; their branches are : 

Inferior hemorrhoidal plexus, 

Vesical plexus, Vaginal plexus, 

C Small and large 
Prostatic plexus < cavernous nerves Uterine nerves, 

( to penis. 

VISCERAL ANATOMY. 

The Digestive Organs. 

Wliat is a viscus? 

Any of the internal organs with their appendages, contained 
within the four cavities, cranial, thoracic, abdominal, or pelvic. 

Of what does the digestive apparatus consist ? 

Of the alimentary canal, a musculo-membranous tube, lined 
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What are the branches of the thoracic portion ? 

Communicating, with one another and the thoracic spinal 
nerves, filaments to the aorta and its divisions and to the pos- 
terior pulmonary plexus, and 

The great splanchnic nerve, formed by the internal branches 
from the thoracic ganglia between the fifth or sixth and ninth of 
tenth inclusive ; it perforates the crus of the diaphragm to ter- 
minate in the semilunar ganglion, sending branches to the renal 
plexus and suprarenal capsule. 

The small splanchnic, springing from the ninth and tenth, 
or from the tenth and eleventh ganglia and cord communicat- 
ing with the great splanchnic, pierces the diaphragm with the 
preceding, to join the celiac plexus. 

Smallest, or renal splanchnic, arises from the last ganglion, 
occasionally communicates with the preceding, pierces the dia- 
phragm, and terminates in the renal and lower part of the 
celiac plexus. 

Describe the solar plexus. 

It supplies all the abdominal viscera, consisting of a network 
of nerves and ganglia lying in front of the aorta and crura of 
the diaphragm, surrounding the celiac axis and root of the 
superior mesenteric artery, extending below to the pancreas, 
and laterally to the suprarenal capsules. The great splanchnic 
and part of the small splanchnic nerves of both sides and the 
termination of the right pneumogastric form this plexus, in 
conjunction with the two semilunar ganglia, these latter being 
large, irregular gangliform masses, composed of smaller ganglia 
separated by interspaces, placed by the side of the celiac axis 
and superior mesenteric artery, close to the suprarenal capsules, 
that on the right lying beneath the vena cava. From this are 
derived the following plexuses accompanying the same named 
arteries to the various organs : 

Phrenic, or diaphragmatic. Suprarenal, 

C Gastric, Renal, 

Celiac < Hepatic, Superior mesenteric, 

(^ Splenic, Spermatic, 

Aortic, Inferior mesenteric. 

Name some of the more important plexuses. 

Tympanic (see page 370). 

Great, or deep cardiac is placed in front of the bifurcation 
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of the trachea, and above that of the pulmonary artery, be- 
hind the aortic arch, and is formed by all the sympathetic car- 
diac nerves (except the left superior) and cardiac branches of 
the recurrent laryngeal and pneumogastric (except the left supe- 
rior cardiac and the left inferior cardiac of the pneumogastric). 

Superficial cardiac lies beneath the aortic arch in front of 
the right pulmonary artery, and is formed by the left superior 
cardiac of the sympathetic, left inferior cardiac of the pneumo- 
gastric, and branches from the deep cardiac plexus. 

Coronary^ the posterior^ chiefly from the deep, the anterior 
from the superficial cardiac plexus. 

Aortic^ on the sides and front of the aorta between the 
origins of the superior and inferior mesenteric arteries. 

Hypogastric^ lying in front of the sacrum, between the com- 
mon iliac arteries, supplies the pelvic viscera, and is formed by 
filaments from the aortic plexus, and from the lumbar and first 
two sacral ganglia, contains no ganglia, and divides into two 
lateral portions, forming the inferior hypogastric or pelvic 
plexuses. 

Pelvic plexuses^ two in number, lie upon each side of the 
rectum and bladder (rectum, vagina, and bladder in females), 
and each is formed by a continuation of the hypogastric plexus 
and branches from the second, third, and fourth sacral nerves, 
and a few filaments from the sacral ganglia ; the branches 
accompany those of the internal iliac artery, and are distributed 
to all the pelvic viscera ; their branches are : 

Inferior hemorrhoidal plexus, 

Vesical plexus, Vaginal plexus, 

C Small and large 
Prostatic plexus < cavernous nerves Uterine nerves. 

(^ to penis. 

VISCERAL ANATOMY. 

The Digestive Organs. 

Wliat is a viscus? 

Any of the internal organs with their appendages, contained 
within the four cavities, cranial, thoracic, abdominal, or pelvic. 

Of what does the digestive apparatus consist ? 

Of the alimentary canal, a musculo-membranous tube, lined 
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with mucous membrane, about thirty feet long, extending from 
the mouth to the anus, aod certain accessory oi^ana. 

Name the subdividoas of the alimentary canal. 

Mouth, pharyDs, esophagus, stomach, amall intestine (duo- 
denum, jejuDum, ileum), large intestine (cecum, colon, sig- 
moid flexure, rectum). 

What are the accessotr organs? 

The teeth, salivary glands (parotid, submaxillary, sublin- 
gual), liver, pancreas, and spleen. 

The Teeth. 
What is their flmction? 

To reduce the food to fragments, thus enabling the digestive 
fluids to act to the best advantage. There are two classes : 

Temporaiy, or milk teeth, ten in each jaw, viz. four incisors, 
two canines, and four molars ; 

Permanent teeth, sixteen in each jaw, viz. four incisors, two 
canines, four bicuspids or premolars, and six moldrs. 

The surface of a tooth turned toward the lips or cheeks is 
called lahi<d, or buccal; toward the tongue is litiffual; toward 
the mesial line is proximal; and away 
from it is distal. 

Of what paits does every tooth consist? 

Of a crotrni, or bod^ (Fig. 113), that 
part projecting above the gum. 

Neck, the constricted portion between 
the crown and the fang. 

Fan^*, or root, that part occupying the 
alveolus, held there by the dental perios- 
teum lining the socket and investing the 
fang ; teeth are steadied by the gumt, 
composed of dense fibrous tissue covered 
with mucous membrane. 

Pidp-cavUy' , an interior cavity filled 
with the tooth-pulp, a vascular connec- 
tive tissue with numerous nerves, both 
arteries and nerves reaching the pulp by 
a canal opening at the apex of the fang. 




Fia. IIS.— Vertical sec- 
tion of s mola ---■ - 
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Describe the chaxacteristics of each of the four varieties of 
teeth. 

IncisoTj or cutting teeth. The crown is wedge-shaped, convex 
111 front, bevelled and slightly concave behind; the fang is 
single, long, conical, and transversely flattened; the lingual 
surface shows a hasal ridge ^ or cingulum. 

Canines. Crown is large, conical, convex in front, rises 
above the level of the other teeth ; fang long, conical, com- 
pressed laterally ; upper pair are called in common parlance 
eye-teeth," the lower " stomach-teeth." 

Bicuspids. Crown has two projecting cusps, fang generally 
is single, laterally grooved with a bifid apex ; they are also 
called premolars; the upper are larger than the lower. 

Molars (grinders). Crown nearly cubical, with four cusps 
in the upper, and five in the lower molars ; fangs, usually three 
for the first two upper, and two for the first two lower molars ; 
the third molar is called the '* wisdom tooth " {deiis sapientise), 
from its late appearance, and usually has but one fang with 
grooves indicating a tendency to the formation of three fangs 
in the upper, and two in the lower jaw. 

The second temporary molar is the largest milk tooth, and is 
succeeded by the second permanent bicuspid. 

Describe the structure of a tooth. 

Each is formed chiefly of 

Dentine, or ivori/^, composed of minute, wavy, branching 
tubes, called dentinal tubes, embedded in a hard, homogeneous 
tissue, the intertuhular substance. The tubules are about ^-gViT 
of an inch in diameter, dividing dichotomously, giving the 
wavy appearance of the cut surface, and open into the pulp- 
cavity. Chemically dentine consists of twenty-eight parts of 
animal and seventy -two of earthy matter. 

Enamel^ forms a thin crust over the crown, is the densest of 
all animal tissues, containing only 3.5 per cent, of animal mat- 
ter, and is composed of minute parallel hexagonal rods, or 
enamel columns, about -g^VlT ®^ ^^ ^"^^ ^° diameter, pursuing 
a wavy course. 

Cement, or crusta petrosa*, is a layer of true bone commenc- 
ing at the neck, covering the fang, and becoming thiok<«' 
ward its apex. 

Fvlp, filling the pulp-cavity', consisting of 
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lar connective tisaue, with numerous nerves and cells, the lat- 
ter being of two kinds, columnar, called odoiiloli/asft — arranged 
in Sk lajer lining the pulp-cavitj — some stellate and fusiform 
cells wedged in between these permeate the pulp, having fine 
processes, prolonged into the dentinal tubules; certain fila- 
ments in the tubules are Tt/mes' fibers. 

Whence do teeth obtain their blood- and nerre-snppl; 7 

From the alveolar and infraorbital branches of the internal 
maxillary, and from the inferior dental artery; the nerves 
come from the anterior and posterior dental branches of the 
superior maxillary, and from the inferior maxiUarj division of 
the fiflh nerve. 

When do the temporary teeth appear? 

The time is variable, but, according to the latest authority, 
they erupt as follows, expressed in monllis : 
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The order of their appearance ia, first, the lower central in- 
cisors ; then the upper central incisors, closely followed by the 
laterals; then the lower laterals ; next the upper anterior mo- 
lars followed by the lower ; then the upper canines followed by 
the lower ; finally, the lower back molars, followed by the 
upper. 

Describe the order of appearance of the permanent teeth. 

The first to appear are the first molars at the end of the sixth 
year, the lower teeth usually preceding the upper ; thus, ex- 
pressed in yfffr«, these teeth erupt as follows : 
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Describe the development of the teeth. 

The enamel is derived from the ectoderm ; the dentin, ce- 
mentum, and pulp from the mesoderm. A linear thickening of 
oral epithelium appears before the sixth week ; next follows a 
lateral (labial) projection, the dental ridge^ growing into the 
mesoderm, forming a furrow on the oral surface, the dental 
groove of Goodsir. The positions of the future teeth are 
marked by local thickenings under the ridge, the dental bulbs, 
which become the enamel organs of the temporary teeth ; the 
dental ridge atrophies ; these primitive enamel organs become 
invaginated like an epithelial cap over a mesodermic dental 
papilla, embracing about two-thirds of it ; the cap shows three 
layers — the external, of one or two rows of low columnar cells, 
the outer enamel cells ; they are reflected to form the inner in- 
vaginated layer of the organ, the inner enamel cells. These two 
layers are separated at first by a middle layer, which undergoes 
great changes : a network is formed, reduced to thin plates, 
fluid collects (enamel pulp) , and finally all disappears. At the 
sides of the primitive organs the second enamel organ develops 
the permanent teeth. The inner layer above produces enamel, 
enamel membrane. The top and sides of the dental papillae are 
covered by odontoblasts, whose processes are dentinal fibers ; 
the canals left are dentinal tubules, homologues of the canaliculi 
of bone. The central part of a dental papilla remains as pulp- 
tissue. The cem^ntum is formed last of all from an epithelial 
sheath, but not in fetal life, and increases to old age. By the 
gradual growth of the fang the crown produces absorption by 
pressure upon the overlying bone and mucous membrane, when 
eruption occurs. 

The Mouth. 
What is the mouth ? 

It is an ovoid cavity in which food is masticated, bounded 
by the lips in front, by the cheeks and alveolar processes of 
both jaws with their contained teeth at the sides, by the hard 
palate above, by the tongue and floor of the mouth below, and 
behind by the soft palate and the anterior pillars of the fauces 
where it opens into the pharynx ; it i« ''»> 
brane covered by scaly stratified « 
ous racemose glands, continue"" 
gin of the lips ; it prei^nt' 

The hardpaicUe^ forr 
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rior maxillary and palate bones covered by the intimately 
adherent periosteum and mucous membrane furnished with 
palatal glands. 

The wft 'palate^ consisting of a fold of mucous membrane 
depending from the posterior border of the hard palate, en- 
closing muscular tissue, an aponeurosis, adenoid tissue, mucous 
glands, etc. ; the muscles on each side are five, the levator and 
tensor palati, palato-glossus, palato-pharyngeus, and azygos 
uvulae — the latter with its fellow forming the median pro- 
jecting conical uwla. 

Anterior and posterior pillars of the fauces, the former con- 
taining within a fold of mucous membrane the palato-glossus 
muscle on each side, arching downward and forward from the 
palate to the base of the tongue ; the latter, the palato-pharyn- 
gei muscles, passing backward and downward to the sides of 
the pharynx. 

Isthmus faudum is the space bounded by the pillars of the 
fauces and tonsils, base of the tongue, and free margin of the 
soft palate. 

TonsiW (Fig. 114), situated between the anterior and the 
posterior pillars on each side, consisting of glandular tissue 
containing twelve to fifteen openings leading into crypts lined 
with mucous membrane, external to which is a layer of closed 
capsules analogous to those of Peyer's glands ; the tonsil is 
only separated from the internal carotid artery by the superior 
constrictor muscle. 

Openings of the ducts of Stensen, opposite the second upper 
molar tooth on each side, delivering the secretion of the parotid 
glands. 

Openings of the ducts of Wharton, one on either side of the 
frenum of the tongue, delivering the secretion of the submax- 
illary glands. 

Openings of the ducts of the sublingual gland (^ducts of Rivinus), 
from eight to twenty in number; they open on an elevated 
crest of the mucous membrane on each side of the frenum 
linguae, one or more joining in a tube opening into Wharton's 
duct called the duct of Bartholin. 

Wliat are the salivary glands? 

Three compound racemose glands on each side. The parotid, 
the largest, lies below and in front of the ear between the 
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ijgoma nbove, mastuid behind, and raniUK ut the jaw in front 
— iLa duct is ,'itfii»aig ; the submnxitlwi/ lies below the jaw 
in the anterior part of the gubmaxiUnry Irkti^le — its duct is 
Whartoii'i; the siiWiHyu'inies beneuth the raucous membrane 
of the floor of the mouth against the jaw, close to the sym- 
phyaiH — its ducts are those of Rlvinin. ~ 

Describe the tongue. 

Its base ia attached to the hyoid bone and lower jaw 
muBcleB, to the epiglottis by two lateral and one medi 
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glosso-epiglottic folds of mucous membrane, and to the soft 
palate by the anterior pillars ; its tip, sides, dorsum, and part 
of the under surface are free ; a median raph^ and fibrous 
septum divide the organ into halves ; its mucous membrane 
reflected over the floor of the mouth to the gums forms in 
front an antero-posterior fold, the frenum lingnse ; the tongue 
is formed by certain intrinsic muscular fibers , viz. those of the 
lingualis, and by extrinsic muscles, the stylo-glossus, hyo- 
glossus, genio-hyo-glossus, and palato-glossus (see p. 148). 
The mucous membrane of the tongue presents the 

Circumvallate papiUm, numbering eight to ten, arranged on 
the back part of the dorsum in two lines converging behind 
like a letter V; just behind the junction is a little recess, the 
foramen caecum^, prolonged in the fetus by the thyro-ghssal 
duct to the pyramidal process of the thyroid gland. 

Fungiform papillae,^, scattered over the dorsum, but chiefly 
found at the sides and apex. 

Filiform or conical papillae, *, with secondary papillae project- 
ing from their apices, arranged in lines cover the anterior two- 
thirds of the dorsum of the tongue. 

Racemose lingual glands'^, situated along the sides, but 
chiefly over the posterior third of the dorsum ; some secrete 
mucus, others serum. 

Lymphoid tissue, collected into masses or follicles, exhibits 
crypts ; one collection far back is called the lingual tonsil. 

Name the blood-supply. 

This is from the : 

C Dorsalis linguae. Facial, by the submental 
Lingual < Sublingual, branch anastomosing with 

(^ Ranine, the sublingual. 

Ascending pharyngeal, 

Describe the nerve-supply. 

The lingual branch of the fifth is distributed to the papillae 
at the front and sides to the extent of two-thirds of its surface, 
endowing these parts with general sensation ; the chorda 
tympani has the same distribution, and seems to be the nerve 
of taste to this region. 

Lingual branch of the glosso-pharyngeal, supplying the 
mucous membrane of the base and sides and circumvallate 
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papillae or posterior third ; it is the nerve of taste and sensa- 
tion for these parts. 

Hypoglossal^ to the muscles ; the motor nerve. 

Superior laryngeal sends a few filaments to the base near the 
epiglottis from its internal branch ; thus, five nerves supply 
each side. 

Wliat anatomical points of surgical interest does the palate 
present in the vicinity of the last molar tooth ? 

Just behind this tooth the hamular process and the internal 
pterygoid plate can be felt, the point for division of the tensor 
palati aponeurosis in the operation for cleft palate ; and in front 
of this to the inner side of the last molar tooth is the posterior 
palatine artery as it emerges from the canal, sometimes re- 
quiring plugging after a cleft-palate operation ; in resection of 
the inferior dental nerve, locate the last molar tooth, enter the 
mucous membrane and find the lingula on the ramus of the 
jaw which is just above and anterior to the nerve. 

The Pharynx. 

What is the pharynx ? 

A conical musculo-membranous sac, about five inches long, 
extending from the under surface of the base of the skull to a 
point corresponding to the cricoid cartilage or sixth cervical 
vertebra. It is widest opposite the aperture of the larynx, 
narrowest below, where it terminates in the esophagus ; it is 
bounded above by the basilar process and body of the sphe- 
noid ; is connected posteriorly with the cervical vertebrae, 
longus colli and recti capitis antici muscles ; anteriorly it is 
incomplete, opening into the mouth, being attached to the 
internal pterygoid process, pterygo-maxillary ligament, lower 
jaw, tongue, hyoid bone and larynx ; since it lies behind the 
nose, mouth, and larynx, it should be described in three parts 
— nasal, oral, laryngeal; laterally, it is attached to the styloid 
processes and muscles arising from them, while the common 
and internal carotid arteries, the internal jugular veins, ninth, 
tenth, twelfth, and sympathetic nerves here lie in contact with 
it. The cavity has seven openings : the two posterior nares, 
two Eustachian tubes, mouth, larynx, and esophagus. A con- 
siderable mass of lymphoid tissue extends across the back of 
the pharynx, between the orifices of the Eustachian tubes. 
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called the phary ge li / is I a recess in the mucous membrane 
always exists in the fetus the phatyngenl bursa, which passes 
up to the pharvngcal spine behind the opening of the Eusta- 
chian tube 18 the /otsa f RogenmUlUr ; from the end of the 
tube descends a sa^i g pharyi geal fold of mucous mem- 
lirane covering in the i,alpiigo phm-yngeug muscle. 

Of how many coats does it consist? 

Three an internal ivuc le continuous with that lining the 
mouth etc covered with ciliated epithelium down to the level 
of the floor of the narea below by squamous epithelium, con- 
taining racemose glands moat plentiful around the orifices of 
the i* ustachian tubes and much lymphoid tissue surrounding 
crypts called the tubal t ns b a middle fibrous coat (pharyn- 
geal pimet ros ») thick above where the muscular fibers are 
wanting and an external muicular coat composed of the supe- 
nor middle and inferior constrictors, stylo-pharyngeus, palato- 
pharyngeus and salpingo pharyngeue muscles. 
Describe the pharyngeal muscles (Fig. 115). 

Inferior conBtrtctor" i>rtgm side of the cricoid and thyroid 

cart h^es unites with its fellow; action, constricts 

the pharynx during swallowing ; 

s pharyngeal plexus, from 

o pharyngeal, external laryngeal, 

recurrent laryngeal, spinal accessory. 

Hlddl« constrictor' 1 origin, greater 
and lesser cornua of the hyoid bone 
and stylo-hyoid ligament ; insertion, 
unites with ita fellow ; action, same 
as above; nerves, glosso-pharyngeal, 
spinal accessory through the pharyn- 
geal plexus, 

Superior constrictor '° : origin, Ipwer 
third of the margin of the internal 
pterygoid plate and hamular process, 
contiguous surface of the palate bone, 
reflected tendon of the tensor palati 
muscle, pterygo-m axillary ligament, 
alveolar process above the posterior 
end of the mylo-hjoid ridge and side 
of the tongue; insertioa, posterior median raph£ and pharyn- 




pharynjt, poal 
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geal spine of the occipital bone; action^ same as the other 
constrictors; nerve^ spinal accessory through the pharyngeal 

plexus. 

Stylo-pharyngeuB*: origin^ inner side of the base of the sty- 
loid process; insertion, blends with the constrictor muscles, 
and is also inserted into the posterior border of the thyroid 
cartilage ; action, draws the sides of the pharynx upward and 
outward ; nerve, glosso-pharyngeal. 

Wliat arteries supply the pharynx? 

Superior thyroid, Tonsillar, 

Ascending pharyngeal, Fterygo-palatin^, 

Ascending palatine. Descending palatine. 

What are its nerves? 

Branches from the pharyngeal plexu^, formed by the phar- 
yngeal branches of the glosso-pharyngeal, pneumogastric, ex- 
ternal laryngeal, all derived from the spinal accessory and 
sympathetic nerves. 

The Esophagus. 

Describe it with coatSi vessels, and nerves. 

It is a muscular canal, nine or ten inches long (23-26 cm.), 
joining the pharynx and stomach, commencing at the lower 
border of the cricoid cartilage, passing through the esophageal 
opening of the diaphragm, to terminate at the cardiac orifice 
of the stomach, opposite the eleventh thoracic vertebra ; it has 
three parts : the cervical, to the opening of the thorax ; the thor- 
acic, from the second thoracic vertebra to the tenth ; the ahdonv- 
inal, about one inch long below the diaphragm ; it has three 
curves, one antero-posterior and two lateral ; in the neclc it lies 
between the trachea and the spinal column and longus colli 
muscle, at the lower part inclining to the left, having on either 
side the common carotid artery, with the lateral lobes of the 
thyroid gland — the recurrent laryngeal nerves ascend between it 
and the trachea ; in the thorax, after passing behind the aortic 
arch, it runs to the right of the vessel, to pass in front and to 
the left again before piercing the diaphragm. 

It has three coats : internal mucous, when empty thrown into 
longitudinal folds, containing numerous glands, its surface being 
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studded with small papillae, and covered by squamous epithe- 
lium ; at its lower end the next coat is the muscularis mucosae ; 
a middle areola^' coat loosely connects the mucous and the 
succeeding coat ; a muscular^ composed of an external longi- 
tudinal and internal circular layer, the fibers above consisting 
chiefly of the striated, but below almost entirely of the unstriped 
involuntary variety. 

The arteries are from the inferior thyroid, thoracic aorta, left 
inferior phrenic, and coronary of the stomach ; they have a 
ongitudinal direction. 

The veins empty into the inferior thyroid, azygos minor, and 
coronary of the stomach ; the portal and the general system 
meet on the esophagus. 

The nerves are from the esophageal plexus, formed by the 
pneumogastric and recurrent laryngeals, with some sympathetic 
filaments. 

The Stomach. 

Describe it. 

The stomach is a pear-shaped dilatation of the alimentary 
canal connecting the esophagus with the small intestine. Its 
larger end points above and to the left ; its smaller, below and 
to the right. The mouth of the stomach receiving the esopha- 
gus is called the cardia. To the left and below this is the 
fundus^ forming about one-fifth of the stomach ; this continues 
on the right into the body of the stomachy which has two sur- 
faces included between two borders ; the anterior surface looks 
upward and forward, the posterior, downward and backward ; 
the lesser curvature is concave above and to the right, and is 
attached to the liver by the lesser omentum ; the greater curva- 
ture is convex, turned to the left and downward, and gives 
attachment to the great omentum. At the right and lower 
end of the stomach the body contracts into the pyloric portion, 
which presents two or three bulging parts, each one called the 
pyloric antrum ; these pouches are caused by the short pyloric 
ligaments. The external constriction between the stomach and 
the duodenum is t\iQ pyloric sM^s,made by a muscular ring, the 
pyloric sphincter ; an internal projection of the mucous mem- 
brane is produced, called the pyloric valve or pylorus. The 
peritoneum related consists of the lesser, great, and gastro- 
splenic omenta, and a gastro-phrenic ligament. 
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Dimensions and Position. — Length, ten to twelve inches ; 
vertical diameter, four to five inches ; antero-posterior, three 
and one-half inches ; distance between the two orifices, three 
to six inches. Luschka's measurements of the same lines are : 
34 cm., 15 cm., 3.7 to 11.5 cm. Weight is four and one-half 
ounces ; capacity, five to eight pints. 

The stomach lies in the epigastrium and the left hypo- 
chondrium ; five-sixths are to the left of the median line ; only a 
small part of the pyloric portion is on the right side. It lies 
under the liver and diaphragm, above the jejunum, ileum, and 
colon, and extends from the spleen to the gall-bladder. 

The cardia lies one inch (2-3 cm.) below the esophageal 
opening in the diaphragm, 11 cm. from the anterior body-wall ; 
this point is also opposite the seventh left chondro-sternal 
junction or the eleventh thoracic vertebra — three landmarks. 
The fundus is 3-5 cm. higher up, at the sixth left chondro- 
sternal junction. Pylorus reaches the upper border of the 
first lumbar vertebra on the right side. Lowest edge of the 
greater curvature in the median line reaches a point two 
fingers' breadth above the umbilicus. 

Relations: above and anteriorly^ diaphragm, anterior parts 
of the seventh, eighth, and ninth ribs, thoracic and abdominal 
walls, left part of the under surface of the liver ; posteriorly, 
diaphragm and its left crus, aorta, inferior vena cava, celiac 
axis, lesser sac of the peritoneum, transverse colon, and splenic 
flexure, transverse meso-colon (upper layer), part of the spleen, 
splenic vessels, pancreas, left kidney and capsule ; at the left 
end are the spleen and diaphragm. 

How many coats has the stomach? 

Four, as follows : 

Serous, derived from the peritoneum covering all parts 
except along the greater and lesser curvatures, where the 
omenta leave triangular spaces, along which pass the vessels 
and nerves. 

Muscular, consisting of three sets of fibers : the longitudinal, 
continuous with the longitudinal coat of the esophagus and 
small intestine, more distinct along the lesser curvature ; the 
circular fibers form a continuous layer beneath the former set, 
most abundant at the pyloric end, forming the sphincter ; the 
oblique fibers, some passing obliquely from left to right, others 
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vice versa ^ around the cardiac orifice ; the submucous coat con- 
sists of areolar tissue supporting the vessels. 

Mucous J covered with columnar epithelium, and thrown into 
longitudinal folds or rugae when the stomach is empty, covered 
by small, shallow, polygonal-shaped alveoli from 0.12 mm. to 
0.25 mm. in diameter ; they are the mouths of the tubular 
glands. 

The gastric glands are of three kinds : the cardiac (not called 
peptic) are lined throughout with columnar epithelium, con- 
sisting of a duct into which open two or three cecal tubes; 
beneath the epithelium lie large, spheroidal, granular, parietal 
cells ; these glands are found in all parts of the stomach. 

Pyloric glands^ found in greatest numbers at the pyloric end, 
resemble the preceding, but are without the large parietal cells, 
and the cecal tubes are shorter and more numerous. 

Lenticular glands or lymphoid follicles exist in early life, 
consisting of masses of lymphoid tissue like a solitary gland. 

Give the blood- and nerve-supply. 

The five arteries are : coronary^ pyloric, right gastro-epiploic 
of the hepatic, left gastro-epiploic, and vasa brevia from the 
splenic. 

The veins end in the splenic, superior mesenteric, gastric, 
and portal veins. 

The nerves are the terminal branches of both pneumogastrics 
and numerous branches from the sympathetic of the solar 
plexus. 

The Small Intestine. 

Describe it (Fig. 116). 

It is the narrowest part of the digestive tract, is a convo- 
luted tube twenty-two feet long, occupying the central and 
lower parts of the abdominal and pelvic cavities, and is sus- 
pended from the spine by a fold of peritoneum called the mes- 
entery ; its three divisions are the 

Duodenum^, ten to twelve inches long, with three types, cir- 
cular, or infantile, U-shaped, and V-shaped, passing upward and 
backward to the right to the under surface of the liver and 
gall-bladder — s^iperior curve — then descending in front of the 
right kidney — descending portion — thence running transversely 
across the third or fourth lumbar vertebra — transverse portixm — 
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to end in the jejunum on the left side of the first or second lum- 
bar vertebra — ascending portion — & fifth portion is Bonetimes 
described, about one inch long, which arches forward to join the 
jejunum. It is only partially covered by peritoneum, has no 
mesentery, and surrounds the 
head of the pancreas ; into the 
descending portion, to the inner 
side, pass obliquely the common 
bile and pancreatic ducts. 

Jejunum', so called because 
usually empty after death, in- 
clndes the upper two-fifths of 
the remainder of the small intes- 
tine, and lies chiefly in the um- 
bilical region and left iliac fossa. 

Ileum' includes the remainder I 
(three-fiflhs) of the small intes- 
tine, is named from its numerous | 
coils, occupies chiefly the umbil- 
ical, hypogastric, right iliac, and 
occasionally pelvic regions, and 
opens into the inner side of the 
commencement of the laree in- 
testine in the right iliac fossa ; 
the orifice is guarded by a two- 
leaved ileo-cecal valve, or valve of 
Bavhin. 
What coats has the amall intes- 

tine? Fic. 116.— ThelntealinalMiial, 

The same as the stomach — (Lefiiy.) 

mucous, submucous, muscular, and serous. 

The mucous membrane is covered with columnar epithelium, 
and forms transverse folds encircling the tube for one-half or 
two-thirds of its circumference, forming the 

Valvulse comiicenteg ; they are absent in the first two inches 
. of the duodenum and almost disappear in the lower part of the 
ileum ; villi cover the surface, formed of a central lacteal ves- 
sel accompanied by unstriped muecular tissue, an encircling 
plexus of capillaries, lymphoid tissue, and granular corpuscles, 
all enclosed by a basement-membrane supporting columnar 
epithelium : their number Is estimated at four million ; the 

18 
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Submucous coat connects the mucous with the muscular coat, 
and contains the intestinal vessels and nerve-plexuses ; the 

Muscular coat externally is composed of longitudinal and 
internally of circular fibers, forming complete rings. 

Describe the glands of the small intestine. 

They are : 

Brunner's glands^ resembling the salivary in structure, are 
limited to the duodenum and commencement of the jejunum. 

Crypts^ or glands of Lieberkuhn, are minute tubular depres- 
sions lined with columnar epithelium, found in both intestines, 
small and large. 

Solitary glands^ most numerous in the lower part of the 
ileum, but found in all parts, consist of masses of lymphoid 
tissue like a lymph-node, 0.6 mm. to 3 mm. in diameter. 

Beyer's glands or patches are twenty to thirty ovoidal patches 
composed of numerous solitary glands (hence named agminated 
glands)^ situated opposite to the mesenteric attachment, their 
long axis lengthwise, and are largest and most numerous in the 
ileum, although occasionally seen in the jejunum and duo- 
denum ; the valvulae conniventes and villi cease at the margins 
of the patches. 

Name the blood-vessels and nerves. 

The arteries are the pyloric and from the gastro-duodenal 
of the hepatic and superior mesenteric ; the veins chiefly 
empty into the portal system ; the nerves are from the supe- 
rior mesenteric plexus of the sympathetic. 

The Large Intestine. 

Describe it^^^MFig• 116). 

It extends from the ileum to the anus, is five or six feet 
long, large and sacculated, and has the same coats as the small 
intestine ; the mucous coat is destitute of villi, but is thrown 
into crescentic folds by the longitudinal muscular fibers, which 
are disposed in three bands (taenia), shorter than the other 
coats, so forming them into pouches. 

Describe the subdivisions of the colon. 

They are the cecum^j or caput coli, the dilated commence- 
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ment of the large bowel situated in the right iliac fossa, and 
usually wholly covered by peritoneum. 

The appendix vermi/ormis^, a narrow, blind-ended, worm- 
like tube, from three to six inches long, springing from the 
lower back part of the cecum, held in no set position by a 
peritoneal fold. 

The ileo-cecal valve (or Bauhin's) is formed by two hori- 
zontal semilunar folds of mucous membrane at the termination 
of the ileum in the cecum, opening toward the large intestine 
and guarding against reflux from the large into the small 
bowel ; the mucous folds are reinforced by circular muscular 
fibers, and the surfaces toward the ileum are covered with 
villi, while these are absent on the cecal side. 

The ascending colon ^ extends up from the cecum in front of 
the right kidney, to the under surface of the liver to the right 
of the gall-bladder, where, abruptly bending to the left, it forms 
the hepatic flexure; it is almost — sometimes entirely — en- 
veloped in peritoneum, in which latter event it has an ascend- 
ing meso-colon (26 per cent.). 

The transverse colon ® traverses the abdomen from right to 
left, just below the liver, stomach, and spleen, to the left hypo- 
chondriac region, where it curves downward beneath the lower 
end of the spleen, forming the splenic flexure ; it has a wide 
transverse meso-colon, attaching it to the spine and pancreas. 
The descending colon^ passes down in front of the left kid- 
ney to the left iliac fossa and is only partially covered with 
peritoneum, its posterior surface usually being free; the de- 
scending meso-colon is rare. 

The sigmoid flexure^^y the narrowest part, lies in the left 
iliac fossa extending from the descending colon at the crest of 
the ileum to the left sacro-iliac synchondrosis ; it is curved like 
an S, and is held in place by a loose peritoneal fold, the sig- 
moid m^so-colon. 

The rectum^^ extends from the left sacro-iliac articulation to 
the anus, is from six to eight inches long, curves slightly to 
the right and then adapts itself to the sacral curve, and at the 
apex of the prostate gland inclines backward to the anus ; it is 
non-sacculated, but just above the anus presents a dilatation, 
or ampulla ; it is only covered with peritoneum to its second 
portion, forming a meso-rectum ; it leaves it wholly *'* 
fleeted upon the bladder or uterus, three ant? '* 
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(8 cm.) from the anal orifice. The rectum has three parts : 
the^rs^ continues from the sigmoid to the third sacral vertebra ; 
the second from there to the apex of the prostate gland ; the 
third portion is the anal canal, one inch long. 

The appendices epiploicae are little peritoneal pouches filled 
with fat placed along the colon and upper part of the rectum. 

What guards the anal orifice? 

The sphincter ani, a voluntary muscle, and the internal 
sphincter, the continuation of the circular muscular coat. 

Wliat are the folds of Houston ? 

Three semilunar folds of mucous membrane, one on the 
right side of the rectum or third ^hinder ; two more are on 
the left side, one above the level of the right fold, and one below. 

Name the glands of the large intestine. 

Crypts of LieberkUhn and solitary glands. 

Give the blood- and nerve-supply of the large intestine 
and rectum. 

The arteries are branches of the superior and inferior mesen- 
teric, the middle hemorrhoidftl from the internal iliac, and the 
inferior hemorrhoidal from the internal pudic, and a few more 
from the sciatic. 

The veins empty into the^portal system, except the inferior 
hemorrhoidal. 

The nerves come from the sympathetic plexuses around the 
mesenteric arteries, and, in the case of the rectum, the fourth 
anterior sacral nerve and internal pudic supply the sphincter 
ani muscle. 

The Liver. 

Describe it (Figs. 117 and 119). 

It occupies the right hypochondrium extendihg across the 
epigastrium into the left hypochondrium to the mammary line. 
It is the largest gland in the body, weighing from three to four 
pounds; its transverse diameter is eleven inches (28 cm.), its 
antero-posterior eight (20 cm.), its greatest vertical five to 
seven inches. Covered by peritoneum, except at the attach- 
ments of the ligaments, it possesses a fibrous coat, covering the 
whole organ continuous with the capsfide of Glisson at the trans- 
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verse fissure ; tliere are three surfaces, an anterior border, right 
and left ends, five fiasurea, five lobes, five ligameDts, and five 
seta of V easels. 

Superior surface IB convex, smooth, lying in eontaet with the 
diaphragm above, and below with a small portion of the ab- 
dominal wall ; it is divided into two unequal lobes by a peri- 
toneal fold, the sii«p€Hiory, broad, oi falcif arm ligament; tne 

Inferior eurface ia concave, is in relation with the stomach, 




duodenum, hepatic flexure of the colon, right kidney, and sa- 
prarenal capsule, and ia divided by the left lon^vdinalfteture',*, 
into a right and a left lobe. 

The 'pnslerior garface^^ is rounded and grooved, presents a 
margin of the left lobe, a groove for the eaophagus, the liga- 
mentum venosum in the fissure of the ductus venosua', the 
Spigelian lobe, a fossa for the vena cava, a amall non-peritoneal 
surface for part of the right suprarenal capsule, and a large one 
for the diapnragm. 

Anterior border^ is thin, sharp, and deeply notched at the 
site of the round ligament and of the gall-bladder at the ninth 
coatal cartilage ; it correaponds naually with the margins of the 
riba in malca, projecting a little lower in women and children. 

Describe the ligaments. 

They are five in number (really ten), four being composed 
of folds of the peritoneum ; the fifth is the obliterated umbilical 
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Suspensory or broad ligament (falciform) is a falciform an- 
tero-posterior peritoneal fold, with its apex backward, attached 
to the liver from the notch on the anterior border to the coro- 
nary ligament — its anterior free edge enveloping the round liga- 
ment — and to the diaphragm and sheath of the right rectus 
muscle as low as the umbilicus; the 

Coronary ligaments consist of two layers reflected from the 
diaphragm on the upper and lower margins of the posterior 
surface of the organ, between which firm areolar tissue binds 
the liver to the diaphragm ; the 

Lateral ligaments, right and left triangular, are prolongations 
on each side of the two layers of the coronary, which unite 
and extend from the diaphragm to the adjacent posterior sur- 
face of the liver. 

Round ligament, a fibrous cord, ascends from the umbilicus 
in the anterior free margin of the broad ligament to the longi- 
tudinal fissure, traceable back to the vena cava ; the posterior 
portion is the remains of the ductus venosus, the anterior of 
the umbilical vein. 

Describe the fissures. 

They are five in number, dividing the posterior and inferior 
surfaces of the organ into five lobes ; they resemble the letter 

Left longitudinal fissure^ ^ extends from the notch on the 
anterior border, inferiorly and posteriorly to the posterior mar- 
gin of the superior surface, separating the right and left lobes, 
and is joined by the transverse fissure^^ ; the anterior portion of 
the fissure is called the umbilical fissure from lodging the fetal 
umbilical vein ; posterior portion, the fissure of the ductus veno- 
sus, lodging the obliterated fetal vessel ; either part is often 
partially bridged over by the pons hepatis. 

Transverse fissure ^®, porta hepatis, or hilum, is two inches long 
and one-half inch wide, passing transversely across the under 
surface of the right lobe between the two longitudinal fissures ; 
here enter the portal vein, hepatic artery, and nerves, and the 
bile-ducts and lymphatics emerge. 

Fissure of the gall-bladder^*, fossa vestcalis, lies parallel and 
to the right of the umbilical fissure reaching back nearly to 
the transverse fissure. 

Fossa for the vena cava is short and deep, sometimes con- 
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verted into a canal ; it separates the Spigelian from the right 
lobe, and is separated from the transverse fissure by the cau- 
date lobe ; the hepatic veins here empty into the vena cava. 
These two fossae form an interrupted right hngitvdmal fissfiire. 

Describe the lobes of the liver. 

They are five in number ; the 

Right lobe^, the largest, of a quadrilateral form, its surfaces 
being superior, inferior, and posterior, marked by three fissures, 
viz. transverse, one for the gall-bladder, and one for the inferior 
cava, which separate three more lobes ; four impressions are 
seen on the under surface ; posteriorly, the renal and supra- 
renal; anteriorly, one for the colon; internally, one for the 
duodejium. 

Left lohe^^ smaller and flattened, resting by its inferior con- 
cave surface on the stomach, presenting a prominence, the tuber 
omentale. 

Lohus quadratics^ is marked off from the under surface of the 
right lobe by the transverse fissure behind, by that for the 
gall-bladder on the right, and anterior part of the longitudinal 
fissure on the left. 

Lohus Spigelii^ projects from the posterior surface of the 
right lobe, bounded in the front by the transverse fissure, on 
the right by that for the vena cava, and on the left by the 
fissure of the ductus venosus. 

Lohus caudatus"^ is a small elevation running obliquely out- 
ward from the base of the lobus Spigelii to the under surface 
of the right lobe ; it intervenes between the right end of the 
transverse fissure and the commencement of that for the vena 
cava. 

Describe the vessels of the liver. 

They number five, hepatic artery, portal vein, hepatic veins, 
hepatic duct, and the lymphatics ; the first three are enveloped 
in loose areolar tissue called the capsule of Glisson, which ac- 
companies the vessels through the portal canals in the interior 
of the organ. 

Portal vein^^ (vein of the gate), about four inches long, col- 
lects blood from the viscera of digestion ; it is formed by the 
junction of the superior mesenteric and splenic veins, the lat- 
ter receiving the blood returned by the inferior mesenteric 
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vein, while the cyetic and two gastric veins empty into the 
purtul vein itsolf. Kntering the transverse fissure it divides 
iiiti) braiichoH fiir the right and the left lobes, which receive the 
viti/iiinl and cupmditr veins, and subdividing form the interlobu- 
lar wini' (Vig. US), which send branches to the interior of 
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which unite to form three large and several smaller branches 
terminating in the inferior vena cava in the fissure for that 
vessel. 

Hepatic artery^'^ springs from the celiac axis, enters the 
transverse fissure, and divides into branches which ramify in 
the capsule of Glisson ; vaginal^ supplying nutriment to the 
vessels, ducts, etc. ; capsular to terminate in the external fibrous 
coat ; interlobular pass to the interlobular plexus on the outer 
surface of each lobule ; doubtful if any branches enter the 
capillary network between the cells. 

Hepatic duct " is formed by the union of two bile-ducts of 
nearly equal size which emerge from the transverse fissure, one 
from the right, the other from the left lobe ; it passes down- 
ward to the right for one to two inches, to be joined by the 
a/stic duct from the gall-bladder, forming the ductus communis 
choledochus. 

Lymphatics consist of a superficial or subperitoneal and a deep 
or interlobular set accompanying the blood-vessels, emerging 
with the hepatic veins and at the portal fissure. 

Whence do the nerves of the liver come ? 

From the solar plexus of the sympathetic and from the left 
pneumogastric ; the phrenics supply part of the external 
surface. 

Describe the liver structure. 

It is composed of numerous lobules from one-twentieth to 
one-tenth of an inch in diameter, of irregular form in the human 
liver, polygonal in pigs, their bases clustered round the sub- 
lobular vein, to which each is connected by its intralobular 
vein ; the lobules are bound together by loose areolar tissue ; 
each lobule consists of nucleated hepatic cells, spheroidal or 
many-sided, with nucleoli, measuring from one two -thousandth 
to one one-thousandth of an inch, containing granular yellow 
coloring-matter and globules, which cells lie in the meshes of 
the dense capillary network occupying its interior ; spaces be- 
tween the cells form the intercellular biliary passages'', bile- 
canaliculi, the radicles of the bile-ducts. 

What is the capsule of Glisson? 

The areolar tissue which surrounds the three vessels in the 
right free margin of the lesser omentum, entering the trans- 
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verse fissure, forms portal canals for the same vessels to their 
ultimate ramifications, and is continuous with the fibrous coat 
of the organ. In a section of liver-tissue the portal may be 
distinguished from the hepatic veins by the fact that the 
former are collapsed, being surrounded by the capsule of Glis- 
son, while the hepatic are held open, being closely connected 
with the liver-substance. 

Describe the gall-bladder *\ 

It is a pear-shaped, fibro-muscular receptacle for the bile ; its 
fundus and under surface of the body and neck are covered by 
peritoneum, while its interior is lined with a cylindrical-celled, 
epithelial-coated mucous membrane, presenting a honeycombed 
appearance from the confluence of numerous minute rugae ; its 
length is from three to four inches, its capacity from eight to 
twelve fluidrachms, and it lies in a fossa on the under surface 
of the liver, its fundus — most dilated portion — projecting 
slightly beyond the anterior border, touching the abdominal 
wall just below the ninth costal cartilage ; the narrow neck 
curves upon itself like an italic /, to terminate in the cystic 
diictj which is one to three inches long, and is lined by mucous 
membrane so disposed in a series of crescentic folds as to 
present the appearance of a spiral valve, which is called the 
valve of Heister ; the cystic duct joins the hepatic duct to 
form the common bile-duct. 

Describe the ductus communis choledochus ^' (Fig. 117). 

It is about three inches long, three-sixteenths of an inch in 
diameter, and is formed by the junction of the hepatic and 
cystic ducts ; it opens usually by a common orifice with the 
pancreatic duct, from a small sac of mucous membrane and 
papilla Vateri a little below the middle of the inner side of the 
descending portion of the duodenum ; its walls are composed 
of fibrous with a little muscular tissue, its mucous membrane 
is covered with columnar epithelium, and it runs between the 
layers of the gastro-hepatic omentum. 

What are the relations of the liver? 

Anfero-superiorli/j diaphragm, right and left lungs, peri- 
cardium and heart, anterior abdominal wall, six or seven right 
lower ribs ; inferiorli/, right kidney and capsule, hepatic flexure 
of colon, duodenum, gall-bladder and cystic duct, vessels at the 



traiiBverse fissure, stomftch ; posteriorly, diaphragm and 

teuth and eleventL thomcic verte>pra3, esophagus, aorta, iiiftriOT ^ 

vena cava, thiiratit duct. 

The Pancreas. 
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duct lined with columnar epithelium, terminating in cecal 
pouches or acini, also lined with cylindrical epithelium, outside 
of which is a fine capillary network ; the 

Pancreatic duct {canal of Wirsung) extends the whole length 
of the gland and opens into the descending part of the duode- 
num, to the inner side, with the common bile-duct; the 

Head^ or right extremity^ is embraced by the concavity of the 
duodenum, the common bile-duct lying behind, the superior 
and inferior pancreatico-duodenal arteries in front. A part of 
the head may curve behind the superior mesenteric vessels and 
be partially detached, the lesser pancreas. The tail^ or left 
extremity^ reaches the spleen either across the upper end of 
the left kidney and capsule or across the center of the kidney, 
touching same part of the spleen in each case. The neck is one 
inch long, constricted between the first and last portions of the 
duodenum. The body is triangular on section, with its apex 
forward, placed at the point of separation of the two layers of 
the transverse mesocolon ; it presents three surfaces, anterior^ 
posterior^ and a narrow inferior^ and three borders, supertoVy 
anterior, and inferior. Relations : above, first part of the 
duodenum, celiac axis, solar plexus, splenic and hepatic arte- 
ries, left lobe of the liver ; in front, lesser sac, stomach, pan- 
creatico-duodenal arteries, transverse colon, upper layer of the 
transverse mesocolon ; below, duodenum, jejunum, transverse 
colon, lower layer of the transverse mesocolon, superior 
mesenteric vessels, inferior mesenteric vein, mesigntery ; 
behind, second lumbar vertebra, pancreatic and common bile- 
ducts, aorta, vena cava, origin of the thoracic duct, vena 
portae, crura of the diaphragm, solar plexus, superior mesen- 
teric artery, right and left renal vessels, left kidney and cap- 
sule ; spleen at the left end, curve of the duodenum at the 
right end. 

The arteries are derived from the hepatic, splenic, and supe- 
rior mesenteric ; veins are of the same names and empty into 
the portal system ; nerves come from the solar plexus. In 
structure the pancreas resembles the parotid gland. 

The Ductless Qlands. 

What are the ductless glands ? 

The spleen, suprarenal capsules, thyroid and thymus glands, 
bodies whose functions are uncertain and which have no ducts. 
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The spleen and suprarenal capsules lie in the abdominal 
cavity, but the glands will be for convenience described after 
the spleen. 

The Spleen (Figs. 116 and 119). 

Describe it. 

It is a soft, brittle, very vascular, oblong, flattened organ 
embracing the fundus of the stomach, to which it is attached 
by the gastro-splenic omentum, which completely invests the 
spleen, except at the hilum and where the suspensory liga- 
ment is attached ; the organ lies deeply in the left hypochon- 
drium, and has three surfaces, pArentc, basal^ and internal^ and 
three borders. 

Outer phrenic surface is convex, smooth, lying in contact 
with the diaphragm, which separates it from the ninth, tenth, 
and eleventh ribs; the 

Inner surface is concave, presents the hilum and intermediate 
border separating a posterior renal surface from an anterior 
gastric surface. 

Hilum is a vertical fissure pierced by blood-vessels, lym- 
phatics, and nerves. 

Basal surface bounds the lower end of the spleen, touches 
the pancreas, rests on the splenic flexure of the colon and 
on the phreno-colic ligament. 

Anterior border is often notched ; the posterior border is 
rounded and in relation with the left kidney ; the 

Suspensory ligament^ a peritoneal fold, connects it with the 
under surface of the diaphragm. 

The sustenta^mlum lienis (supporter of the spleen) is the 
phreno-colic ligament, which passes from the diaphragm oppo- 
site the anterior ends of the tenth and eleventh ribs to the 
splenic flexure of the colon. 

Relations: externally and above, peritoneum and diaphragm, 
ninth, tenth, and eleventh ribs, costo-phrenic sinus, left lung 
and pleura, left lobe of the liver (at birth), muscles of the 
back ; internally, stomach, left kidney and capsule, tail of 
the pancreas ; inferiorly, tail of the pancreas sometimes, splenic 
flexure of the colon, phreno-colic ligament. 

Fibro-ela^tic coat, beneath the serous, which intimately ad- 
heres to it, forms the framework of the spleen, passing inward 
at the hilum with the vessels as sheaths, from which, and the 
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inner surface of the capsule, numerous bands or trahecuUe pass, 
uniting to form numerous small spaces or areolse filled with 
the splenic pulp. 

Describe the spleen-pulp and Malpighian bodies. 

It is of a dark reddish-brown color, and under the microscope 
is seen to consist of a network of branched connective-tissue 
cells, containing pigment-granules (broken-down blood-cor- 
puscles), granular matter, nucleated cells, free nuclei, and red 
blood-cells in all stages of disintegration ; the 

Splenic artery '^^ (-^'ig- H^) is large, tortuous, and divides at 
the hilum into five or six branches which do not anastomose to 
any extent, each branch breaking up again and again into 
smaller ones, until they terminate in bundles of straight ves- 
sels which open into the interstices of the reticulum formed 
by the branched connective-tissue cells. 

The Malpighian bodies are small, rounded, expanded masses 
of the lymphoid tissue of the external coat of the small splenic 
arteries, from one one-hundredth to one twenty-fifth of an inch 
in diameter, usually surrounding the vessel, but sometimes 
projecting from one side ; they are composed of a delicate 
reticulum packed with lymph -corpuscles and pervaded by 
capillaries; the 

Splenic vein arises from the lacunar spaces in the pulp, has 
free anastomoses, and empties into the portal vein ; the 

Nerves are derived from the right pneumogastric nerve, the 
right and left semilunar ganglia, the solar plexus, and attend 
the arteries. 

Lymphatics form two sets, trabecular and perivascular. 

The Thyroid QIand. 

Describe it. 

It consists of two lateral lobes situated at the sides of the 
upper portion of the trachea, connected at about their lower 
thirds by a narrow transverse portion, the isthmus^ which is 
occasionally absent. A third lobe, the pyramid, sometimes 
springs from the left upper side of »the isthmus, or the left 
lobe, and extends to the hyoid bone ; it is at times detached ; 
occasionally a slender muscular band — the levator glanditl» 
thyroidese — extends from the hyoid bone to the isthmus or the 
pyramid. Structurally, the gland consists of a connective 
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tissue capsule, sending in septa subdividing the organ into 
lobes, each of which is formed of numerous closed vesicles 
filled with a viscid yellowish fluid embedded in connective 
tissue containing a dense vascular plexus surrounding the 
vesicles. 

Two parathyroid glands are described as constant in man and 
other mammals, each lying near a lateral lobe of the thyroid. 

What arteries supply this gland ? 

The superior and the inferior thyroid branches respectively 
of the external carotid and the thyroid axis, and at times the 
thyroidea ima^ springing either from the innominate artery or 
the aortic arch itself, to pass up on the front of the trachea. 
These vessels are remarkable for their size and frequent 
anastomoses. 

Describe the veins of the thyroid gland. 

They form a plexus on the surface of the gland, whence 
arise the 

Superior thyroid vein. ^ -^ j. • 'x^i-'x i- i 
itG^/ ^i, 'j ' }• Emptying into the internal lueular vein. 
Middle thyroid vein, j r j o j & 

Inferior thyroid vein opening into the innominate vein. 

Name the nerves. 

Branches of the middle and inferior cervical ganglia. 

The Thymus Qland. 

Describe it. 

It is a temporary organ of unknown function, reaching its 
full development at the end of the second year, after which it 
gradually atrophies, having nearly disappeared at puberty. 
When fully developed it extends from the fourth costal carti- 
lage to the lower border of the thyroid gland, consisting of two 
lateral lobes in close contact along the middle line, while some- 
times an intermediate lobe exists ; the sternum and origins of 
the sterno-hyoid and sterno-thyroid muscles cover it, as it lies 
in the neck behind these muscles upon the front and sides of 
the trachea ; it rests, in the mediastinum, upon the pericar- 
dium, the thoracic fascia separating it from the aortic arch and 
great vessels. Its dimensions are : length, two inches; breadth, 
one and a half inches ; thickness, one-quarter of an inch ; at 
birth it weighs about half an ounce. 



288 ESSENTIALS OF HUMAN ANATOMY. 

Describe its structure. 

It is formed of numerous lobules bound together by delicate 
areolar tissue, all being inclosed by a fibrous capsule ; the 
lobules are composed of a cortical lymphoid tissue, and a 
medullary portion containing a few lymphoid cells, but toward 
the center granular cells and concentric corpuscles exist. Each 
follicle is surrounded with a capillary plexus. 

Describe the arterial and nerve-supply. 

The arteries are derived from the internal mammary, supe- 
rior and inferior thyroid, subclavian and carotid. 

The veins empty into the thyroids and left innominate. 

The lymphatics are large and arise from an interlobular 
plexus in the substance of the gland, and are said to empty 
into the internal jugular veins. 

The nerves are very minute, coming from the pneumogastric 
and sympathetic ; the descendens cervicalis and phrenic prob- 
ably reach the capsule. 

The Suprarenal Capsules. 

What are they? 

Two triangular or semilunar flattened bodies, situated behind 
the peritoneum, immediately above and in front of the upper 
part of each kidney ; the right one is triangular, the left, cres- 
centic and larger. They consist of a thin, closely adherent 
fibrous capsule^ which sends numerous communicating partitions 
inward, a cortical and a medullary portion ; the former contains 
columns of finely granular polyhedral cells, with channels be- 
tween them and the fibrous portions, believed to be lymph- 
sinuses ; the m,edullary portion is formed of stout connective- 
tissue bundles between which lie coarsely granular columnar 
and branched cells, which have been thought to communicate 
with a very fine nerve-plexus found in the medulla. 

With what parts do these organs lie in contact? 

The anterior surface of the ri^ht capsule touches the under 
and back surfaces of the right lobe of the liver, is partly 
covered by the inferior vena cava, and at the internal inferior 
angle is crossed by the hepatic curve of the duodenum ; poste- 
riorly it lies on the diaphragm. 

The left capsule has in front the peritoneum of the lesser 
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sac, stomach, spleen, upper border of the pancreas, splenic 
artery ; posteriorly is the left crus of the diaphragm. They are 
related by their inner margins to the great splanchnic nerves 
and semilunar ganglia, on the right side touching the inferior 
vena cava, and on the left side the left crus of the diaphragm. 

Name its vessels and nerves. 

The arteries are from three sources: the suprarenal and 
branches of the inferior phrenic and renal arteries forming a 
dense capillary network in the interior; the 

Venous capillaries return blood from the medullary venous 
plexus by a single suprarenal vein which empties into the in- 
ferior cava on the right side, and on the left into the renal vein. 

Nerves are very numerous, chiefly distributed to the medulla, 
and are derived from the solar and renal plexuses and the 
phrenic and pneumogastric nerves, having developed upon 
them numerous small ganglia, hence the opinion held by some 
that these bodies belong to the sympathetic nervous system. 

The Abdominal Cavity. 

What is the abdomen ? 

An ovoidal cavity, limited above by the diaphragm, below by 
the brim of the true pelvis ; in front and at the sides by the 
lower ribs, abdominal and iliac muscles ; behind, by the verte- 
bral column, psoas, and quadratus lumborum muscles; it is 
lined with peritoneum — a serous membrane — which is reflected 
to form partial or complete investments for the contained 
organs or viscera. 

Name the abdominal viscera. 

Stomach, Suprarenal capsules, 

Intestines, Aorta, 

Liver, Inferior vena cava, 

Gall-bladder, Thoracic duct. 

Spleen, Receptaculum chyli, 

Pancreas, Bladder if distended. 

Kidneys, Uterus if enlarged. 

Describe the openings in its walls. 

They are the umbilical for the fetal umbilical vessels, ob- 
literated after birth, leaving a depression, the umbilicus; 
opening for the inferior vena cava in the diaphragm ; aortic 

19 
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opening^ behind the diaphragm between the crura, for the 
aorta, vena azygos major, thoracic duct, and sometimes the 
left sympathetic nerve ; esophageal opening in the diaphragm 
for the esophagus and pneumogastric nerves ; internal abdomi- 
nal ring^ on each side, for the spermatic cord in the male, 
round ligament in the female ; lacuna vascularis^ on each side 
below Poupart's ligament for the transmission of the femoral 
vessels and crural branch of the genito-crural nerVe, showing 
internally the femoral or crural ring^ the site of the femoral 
hernia. 

Into what regions is the ahdomen artificially divided? 

Into nine, by two imaginary parallel lines encircling the 
body on a level with the ninth costal cartilages and summits of 
the iliac crests, and two other parallel lines drawn from the 
cartilage of the eighth rib on each side to the center of Pou- 
part's ligament. 

Quain takes as the upper horizontal line, infracostal^ between 
the lowest points of the thoracic border, usually the tenth 
costal cartilages ; the inferior horizontal line, bi-iliac, unites 
the most prominent (not highest) points of the iliac crests ; 
this line cuts the fifth lumbar vertebra and is one and one- 
quarter inches below the summits of the crests ; vertical lines 
are mtd-Poupart. Morris advises the same line above and the 
interspinoiis line below, connecting the anterior superior spinous 
processes of the ilia, also the vertical mid-Poupart lines. 
Joessel's horizontal lines are infracostal and interspinoiis ; 
vertical^ ascend to the upper horizontal line from the ilio- 
pectineal eminences (Fig. 120). This marks off three hori- 
zontal zones, epigastric, mesogastric, and hypogastric. 

The right lateral regions are, from above downward (see 
cut), the 

Right hypochondriac, which contains the right lobe of the 
liver, gall-bladder, hepatic flexure of the colon, and upper part 
of the right kidney. 

Right lumbar, contains the ascending colon, lower part of the 
right kidney, and some coils of the small intestine (ileum). 

Right inguinal (iliac), contains the cecum, often the appen- 
dix vermiformis, and end of the ileum. 

The median regions are : 

Epigastric, contains part of the right lobe of the liver, greater 
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part of the lefl lobe, part of the gall-bladder, stomach, middle 
and pyloric portions, both orifices, first two parts of the duo- 
denum, duodeno-jejunal junction, pancreas, except the tail, 
upper part of the apleeri, part of the kidneys, suprarenal cap- 
sules. 

Umbilical, contains the trausTerse colon, part of the great 
omentum and mesentery, transverse portion of the duodenum, 
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and some coils of the jejunum and ileum, part of both kidneys 
with ureters, and the receptaculum chyli. 

Hj/pogoMtTic, contains coils of the small intestine, the bladder 
in children, or when distended in adults, ureters, the uterus 
during the latter months of pregnancy, often the cecum, 
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appendix Termiformis. sigmoid flexure of the oolon, aad the 
upper part of the rectum. 

The left lateral regions from above downward are ; 

Ltft hypudwndritic, contains the fundus of the stomach, 
greater part of the gpleea, tail of the pancreas, splenic flexure 
of the ooioD, upper part of the left kiduej, and part of the 
left lobe of the liver. 

Left lumbar, contains the descending colon, part of the omen- 
tum, sigmoid flexure, lower part of the left kidney, and some 
coils of the jcjanam. 

Left in^inal (iliac), contains the sigmoid flexure of the 
colon and convolutions of the jejunum and ileum. 

The Peritoneum. 

Describe It (Fig. 121). 

A serous membrane, forming a closed sac (in the male), the 

layer covering the walls being called the parietal, and that 
reflected over the viscera the 
viiceral layer ; it is coated with 
a layer of flattened endothe- 
lium, its attached surface being 
connected with the Buhjacent 
parts by the subperitoneal areo- 
lar tissue or fascia. 

Does the peritoneum always 
form a closed sac? 
No; in the female the Fal- 
lopian tubes open intoita cavity. 

Eow is the peritoneum divided 
for couTenience of de- 
scription? 
Into the greater sac'^, or that 
covering the upper anterior por- 
tion of the liver', the stomach ' 
in front and above, descending 
over the ileum forming the an- 
thereflectlonBot^beperitoneum In terior layer of the ereat omen- 
the female Mj (Lel^y). ^^^ „^ ^{^ ^^^^^ ^^^^^ ^f ^^^ 

mesocolon*', the mesentery", and reflections" upon and be- 
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tween the rectum ", the uterus in the female ", and the bladder ", 
then lining the antero-lateral abdominal walls to reach, from 
the under surface of the diaphragm ", the upper surface of the 
liver, the starting-point of this description (see Fig. 121). 

The lesser cavity^ or cavity of the great omentum **, starting 
from the diaphragm behind, passes over the Spigelian lobe of 
the liver*®, then covers the back and under surface of the stom- 
ach*, forms the inner layer of the great omentum**, passes 
over the colon' completing the mesocolon^, and thence passes 
over the pancreas*® and great vessels to line the posterior ab- 
dominal wall, reaching the point started from ; the two cavities 
communicate through the foramen of Winslow. 

Describe the foramen of Winslow*®. 

It is the orifice of communication between the greater and the 
lesser sacs, admitting two fingers ; bounded above by the cau- 
date lobe of the liver, below by the first part of the duodenum 
and hepatic artery, in front by the right free border of tfce 
lesser omentum, containing the hepatic artery, common bile- 
duct, and vena portae ; behind by the inferior vena cava. 

What are the omenta? 

They are folds of peritoneum connecting the stomach with 
the other viscera, four in number, viz. the 

GastrO'Jiepatic, or lesser omentum^^, extending between the 
transverse fissure of the liver, lesser curvature of the stomach, 
and beginning of the duodenum, consisting of two layers, the 
anterior belonging to the greater, the posterior to the lesser 
sac, which enfold at the right free border of the omentum, 
the hepatic artery, common bile-duct^ portal vein, lymphatics^ 
and hepatic nerve-plexus; this border is called the hepato- 
duodenal ligament. 

The great omentum^^ is formed of four layers, two descend- 
ing, one from the anterior, the other from the posterior wall 
of the stomach, and uniting below to pass as low as the pelvis, 
when they ascend to the transverse colon, separate and em- 
brace this part of the bowel, and pass to the pancreas as the 
transverse mesocolon.. At about the age of two years the 
two anterior layers of the great omentum become adherent 
to the transverse colon ; the part between the stomach and 
colon is then called the gastro-colic omentum. 
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Gastro-splenic omentum is a double fold connecting the spleen 
with the stomach, contains the vasa brevia of the splenic artery, 
and is continuous below with the great omentum. 

What are the mesenteries? 

Double layers of peritoneum embracing various portions of 
the intestinal tube connecting them to the vertebral column or 
posterior abdominal walls ; between the folds run the vessels 
of the part attached. They are called the 

Mesentert/^^ mesocecum, mesocolon^ ^ mesorectum,^ mesogas- 
trium. 

What are the ligaments? 

Ligament is a term applied to the folds connecting the vis- 
cera usually not belonging to the intestinal canal and abdom- 
inal walls, such as 

The gastro-phrenic to the cardia of the stomach from the 
diaphragm. 

The longitudinal^ two later aP"^^ and coronary ligaments of the 
liver. 

The vesical^ five so-called false ligaments. 

Two vesico-uterine^ ^ two recto-uterine^^ two broad ligaments 
of the uterus. 

Suspensory ligament of the spleen connecting this organ with 
the diaphragm ; also the supporting ligament or phreno-colic. 

Mention tJie viscera wholly C) and partially (') covered with 
peritoneum, and those totally deficient (') in such in- 
vestment. 

(1) The spleen, small intestine^, cecum, transverse colon'' , sig- 
moid flexure, ovaries, uterus, stomach^ and liver^ practically, 
duodenum (first part), rectum^^ (first part). 

(2) Duodenum^ (descending Rectum (second part"), 
* and transverse), Vagina^"^ (upper part). 
Ascending colon. Bladder ^^ (posterior surface). 
Descending colon, 

(3) Rectum^^ (lower part), Pancreas^^, 
Bladder^^ (base, ante- Kidneys, 

rior surface). Suprarenal capsules, 

Vagina (lower and anterior portion). 
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ORGANS OF VOICE AND RESPIRATION. 

The Larynx. 

What is the larynx* (Fig. 122)? 

The voice-organ, formed of cartilages united by ligaments, 
the segments enjoying movement upon one another, which is 
effected by numerous muscles. 

Mention the component cartilages. 

There are nine, three being single and three in pairs : 

Thyroid cartilage *, Two arytenoid cartilages ^, 

Cricoid cartilage *, Two cuneiform cartilages^ 

Epiglottis^ Two comicula laryngis. 

Describe the thyroid (shield-like) cartilage. 

It consists of two alae^^ or lamellae, united at an acute angle 
in front, forming a vertical ridge, whose more prominent upper 
portion is called the pomum Adami^, or Adam's apple; the 

Inner surfaces of the alae are smooth, giving attachment in 
front, at the receding angle formed by their junction, to the 
epiglottis, true and false vocal cords, thyro-arytenoid and thyro- 
epiglottidean muscles. 

The outer surface affords attachment along an oblique ridge 
to the stern o-thyroid and thyro-hyoid muscles, below and behind 
to the inferior constrictor muscle. 

The upper border presents a deep, median notch\ and is 
slightly concave on either side. 

The lower border is connected medianly with the cricoid car- 
tilage by the crico-thyroid membrane, and on each side by the 
crico-thyroid muscle. 

The posterior borders are thick, rounded, and terminate above 
and below on each side in cornua, the two superior^ having 
attached to their apices the lateral thyro-hyoid ligaments, 
while the inferior * articulate internally by an oval facet with 
the cricoid cartilage ; to this border are also attached the stylo- 
pharyngeus and palato-pharyngeus muscles. 

Describe the cricoid (ring-like) cartilage. 

It is placed with its narrow portion*, annulus, in front and 
the broad lamina^ behind, has on each side two articular facets, 
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one on the upper mai^n behind for the arytenoid cartilage, one 
externallT near the lower margin for the inferior cornu of the 
thjroid cartilage. 

The upper border gives attachment in front and at the sides 
to the crico-thyroid mem- 
brane ; at the sides to the 
lateral crico-arytenoid 
muscles and inferior con- 
strictor of the pharynx. 

The hwer border is hori- 
zontal and connected with 
the first tracheal ring by a 
fibrous membrane. 

The posterior tur/ace 
presents a median vertical 
ridge, the linea eminent, 
for the attachment of the 
longitudinal fibers of the 
esophagus, and on each 
side a fovea for the at- 
tachment of the posterior 
crico-arytenoid muscle. 

Describe the tvo aryte- 
noid {pitcher-like} car- 
tilageB^ 
They are pyramidal in 

form, and are placed on 
the upper border of the 
cricoid ; each has three 
surfaces and three bor- 
ders, a base, and an apes. 
Potterior gurface of each 
is triangular and concave, 
and affords attachment to 
the arytenoideus muscle; 
Ante'ro-extemal iurface 
,s the fosia trianffularia, and has attached the 
thyro-arytenoid muscle and false vocal cord ; 

Internal eurjact) face each other, covered by mucous mem- 
brane ; 
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Bdse presents a concave, smooth articular facet for the 
cricoid cartilage and two prominent angles ; 

External angle has attached to it the posterior and lateral 
crico-arytenoid muscles; it is called the muscular process; 

Anterior angle^ the vocal process, has attached to it the true 
vocal cord ; 

Apex curves backward and inward and articulates with a cor- 
niculum laryngis. 

Describe the comicula laryngis^ (cartilages of Santorini). 

They are two small conical cartilaginous nodules surmount- 
ing the apices of the arytenoid cartilages, affording attachment 
to the aryteno-epiglottic folds. 

Describe the cuneiform cartilages^ (cartilages of Wrisberg). 

They are elongated cartilages contained in the free borders 
of the aryteno-epiglottic folds just in front of the cornicula. 

Describe the epiglottis ^^. 

It is a thin, leaf-shaped lamella of Jihro-cartila^e, attached 
by its apex to the reentering angle of the thyroid cartilage 
just below the median notch ; it lies at the base of the tongue, 
in front of the upper opening of the larynx, and during deglu- 
tition shuts like a lid over the laryngeal orifice. Its 

Ba^e is free, rounded, curving forward toward the base of 
the tongue. 

Apex is attached to the receding angle of the thyroid by 
the thyro-epiglottic ligament. 

Anterior surface is covered with mucous membrane reflected 
on to the sides and base of the tongue, forming three glosso- 
epiglottic folds ; externally on each side may be a pharyngo- 
epiglottic fold ; a median elastic structure connects this surface 
with the posterior surface of the hyoid body, the hyo-epighttic 
ligament. 

Posterior surface shuts down over the laryngeal opening 
during deglutition ; it presents a prominence called the tubercle 
or cushion. 

Lateral margins give attachment to the aryteno-epiglottic 
folds. 

How are the ligaments of the larynx divided? 

Into extrinsic^ or those connecting the thyroid cartilage and 
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epiglottis with the hyoid bone, and cricoid cartilage with the 
trachea; and infrinsicj those binding the various cartilages 
together. 

Name the extrinsic ligaments. 

Tkyro-hyold nienibrane^ middle and two lateral ihyro-Jiyoid 
ligaments^ containing a small cartilaginous or bony nodule, 
cartilago triticea ; thyro- and hyo-epighttic ligaments, crico- 
tracheal membrane. 

Name the intrinsic ligaments. 

The intrinsic articulations of the larynx are four : crico-thy- 
roid below, ci^co-arytenoid above, each possessing a ligamentous 
capsule and synovial sac. The strengthening bands of the 
crico-thyroid joint are the anterior ^ poster o-superior, andpos^ero- 
inferior kerato-cricoid ligaments. The strengthening band of 
the crico-arytenoid joint is the posterior crico-arytenoid passing 
from below, upward and outward. Other ligaments are the 
two superior and two infemor thyro-arytenoid and crico-thyroid 
membrane. 

What are the vocal cords? 

The superior ov false vocal cords, on each side, are two folds 
of mucous membrane enclosing the superior thyro-arytenoid 
ligaments composed of elastic tissue, stretching between the 
angle of the thyroid cartilage below the epiglottis and anterior 
surfaces of the arytenoid cartilages; the lower margin forms 
the upper free crescentic margin of the ventricle of the larynx. 

The tnie or inferior vocal cords are two strong, yellow elas- 
tic fibrous tissue bands, the inferior thyro-arytenoid ligaments, 
covered by thin, tightly adherent mucous membrane, which 
pass from the receding angle of the thyroid to the anterior 
angles of the arytenoid cartilages, the upper border forming 
the lower margin of the ventricle of the larynx, the lower con- 
tinuous with the lateral portion of the crico-thyroid membrane ; 
each has the thyro-arytenoid muscle lying parallel externally ; 
these cords or membranes produce sound by their vibrations ; 
the false cords do not, although they indirectly influence vocal- 
ization. 

What are the glottis and the rima glottidis? 

The glottis is the narrow triangular interval between the true 
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vocal cords in front, and between the arytenoids and the vocal 
processes behind ; the rima is the boundary of the space. 

Describe the ventricle of the larynx. 

It consists of an oval depression or slnv.^ on each side, be- 
tween the true and the false vocal cords leading upward, ex- 
ternal to the superior cord, into a cecal pouch, the saccvlus 
laryngis^ or laryngeal pouch. 

Describe the sacculus laryngis. 

It is a slightly curved conical membranous sac, situated be- 
tween the inner surface of the thyroid cartilage and false vocal 
cord on each side ; internally lined with mucous membrane, 
perforated by orifices of the ducts of sixty to seventy follicu- 
lar glands lying in the submucous tissue ; it is strengthened 
externally by a fibrous capsule continuous below with the su- 
perior thyro-arytenoid ligament, and has its inner (laryngeal) 
surface covered by the inferior aryteno-epiglottideus, and its 
external by the thyro-epiglottideus and thyro-arytenoid mus- 
cles, which compress the sacculus ; the pouch is probably a 
remnant, and the function is resonance. 

What kind of epithelium has the mucous membrane ? 

Above the false vocal cords squamous epithelium is found, 
except in front, where it is covered by ciliated columnar cells 
as high as the middle of the epiglottis ; below the false cords 
only ciliated columnar epithelium is found. 

Describe the muscles of the larynx and epiglottis. 

Crlco-thyroideus^ (Pig. 123) : origin^ lower border of the 
thyroid and anterior border of the lower cornu ; insertion, tri- 
angular into the antero-lateral surface of the cricoid cartilage ; 
action, increases tension of the vocal cords by lifting the cricoid 
cartilage upward ; nerve, superior laryngeal. 

Crlco-arytenoideus posticus: origin, lateral half of the poste- 
rior surface of the cricoid ; insertion, outer angle of the base 
of the arytenoid cartilage ; action, the two muscles by rotating 
the arytenoid cartilages outward open the glottis and tighten 
the cords ; nerve, recurrent laryngeal. 

Crlco-arytenoideus lateralis: origin, upper border of the side 
of the cricoid ; insertion, outer angle of the base of the aryte- 
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noid ; action^ by rotating the arytenoid inward it closes the 
glottis ; nerve^ recurrent laryngeal. 

Thyro-arytenoideuB : origin, lower half of the receding angle 
of the thyroid and crico-thyroid membrane; insertion, by an 
outer and an inner portion into the base, two angles, anterior sur- 
face of the arytenoid, and into both vocal cords ; action, relaxes 
the vocal cords and compresses the sacculus laryngis ; nerve, 
as above. 

Arsrtenoideus has a transverse and two oblique portions ; passes 
from the back surface and outer border of one arytenoid to the 
same part of the other cartilage ; action, approximates the ary- 
tenoids closing the back of the glottis; fierves, superior and 
recurrent laryngeal. 

Eerato-cricoideuB, near the posterior crico-arytenoid : origin, 
from the lower border of the cricoid cartilage ; insertion, inferior 
cornu of the thyroid cartilage; action, possibly steadies one 
cartilage upon the other ; only occasionally found, and usually 
on one side. 

Triticeo-gloBsus : origin, cartilage of the same name in the 
lateral thyro-hyoid ligament ; insertion, tongue with the hyo- 
glossus muscle ; occurs on one or both sides ; action, unknown. 

Describe the muscles of the epiglottis. 

Thyro-epiglottideuB : origin, inner surface of the thyroid carti- 
lage ; insertion, aryteno-epiglottic fold, margin of the epiglottis, 
outer surface of the sacculus laryngis ; this may be described 
as a part of the thyro-arytenoid muscle ; action, depresses the 
epiglottis ; nerve, recurrent laryngeal. 

Arsrteno-epiglottideus superior: origin, apex of the arytenoid 
cartilage ; insertion, aryteno-epiglottic fold ; action, narrows 
the upper laryngeal orifice; nerve, recurrent laryngeal.. 

Aryteno-epiglottideus Inferior : origin, arytenoid cartilage above 
the superior vocal cord ; insertion, part of the epiglottis and 
inner surface of the laryngeal pouch ; action, compresses the 
sacculus laryngis ; nerve, recurrent laryngeal. 

Mention the arteries and veins of the larynx. 

The arteries are laryngeal branches of the superior and infe- 
rior thyroids, and dorsalis linguae for the epiglottis. 

The veins empty into the superior, middle, and inferior thy- 
roids, and the lingual. 
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What nerves supply the larynx? 

The superior, and inferior or recurrent laryngeal, branches of 
the pneumogastric, the former derived largely from the acces- 
sory part of the spinal accessory and superior cardiac sympa- 
thetic nerves. 

Superior laryngeal is chiefty a nerve of sensation, supplying 
the laryngeal mucous membrane and arytenoid muscles by its 
internal laryngeal branch, after piercing the thyro-hyoid mem- 
brane ; and the crico-thyroid muscle by its external laryngeal 
branch; the 

Recurrent laryngeal is the motor nerve supplying all the lar- 
yngeal muscles except the cricoAhyroid ; the right nerve de- 
scends in the neck to pass from before backward under the 
subclavian artery ; the left winds in the same direction under 
the aortic arch, and both nerves ascend in the groove between 
the trachea and esophagus to their distribution, giving off in 
their course cardiac, esophageal, tracheal, and pharyngeal 
branches, and anastomosing with the superior laryngeal 
nerves. 

The Trachea and Bronchi. 

What is the trachea* (Fig. 123) ? 

It is a membranous, cylindrical air-tube, flattened posteriorly, 
of a transverse diameter of three-quarters to one inch (2 to 2\ 
cm.), length, four and one-half inches (10 to 11 cm.), extend- 
ing from the lower part of the larynx (corresponding to the 
sixth cervical vertebra) to the disk between the fourth and 
fifth thoracic vertebrae, where it bifurcates to form the right and 
left bronchus ; it is composed of sixteen to twenty imperfect 
cartilaginous rings surrounding two-thirds of the cylinder, en- 
closed in a double elastic fibrous membrane connecting the 
rings with one another, while the space behind has, within the 
membrane, a layer of longitudinal and another of transverse 
unstriped muscular fibers, the transverse being called the tra- 
chealis rmiscle ; the last ring, by a triangular hooked process 
curving backward between the bronchi, forms two imperfect 
rings on either side for the right and left bronchus ; the lining 
mucous membrane contains much lymphoid tissue and elastic 
fibers, and is covered by several layei^ of epithelium, the most 
superficial is columnar ciliated ; mucous glands lie in the poste- 
rior part of the fibrous layer. 
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Give the relations of the trachea in the neck. 

It is covered in front from above downward by 

Anastomoses between the an- Posteriorly^ it lies upon the 

terior jugular veins, Esophagus, 

Isthmus of the thyroid gland, Laterally^ are 

Inferior thyroid veins, The common carotid arteries ", 

Arteria thyroidea iraa, Lobes of the thyroid gland, 

Cervical fascia. Inferior thyroid arteries, 

Sterno-hyoid muscle, Kecurrent laryngeal nerves. 
Sterno-thyroid muscle, 

Describe its relations in the thorax. 

It is covered from before backward by the 

Manubrium of the sternum, Sterno-hyoid muscle, 

Remains of the thymus gland, Sterno-thyroid muscle, 

Left innominate vein, Posteriorly^ lies the 

Arch of the aorta. Esophagus, 

Innominate artery. Laterally^ on each side, the 

Left carotid artery ^'\ Pjieumogastric nerve and 

Deep cardiac plexus, pleura. 

What are the bronchi? 

Two tubes, structurally like the trachea, extending from its 
bifurcation into the lungs, dividing and subdiving to form the 
bronchial tubes, in whose walls only scattered cartilaginous 
plates exist until the diameter .2 mm. (jh'^ ^^ *^ inch) is reached, 
when they become wholly membranous, while the muscular coat 
and the elastic fibrous coat then form a continuous circular layer 
around the smallest tubes ; the mucous membrane is covered 
with ciliated columnar epithelium ; the mght hrmichus is wider, 
shorter, and more horizontal than the left ; it is one inch long 
(2.4 cm.), diameter, 2.2 cm., has five or six rings ; the lefi 
bronchus is smaller, more oblique, and longer, two inches long 
(5.1 cm.), diameter, 2 cm., and has nine or ten rings. 

Describe the relations of each bronchus. 

The right begins opposite the fourth thoracic disk, enters the 
lung opposite the fifth thoracic vertebra, lying behind the supe- 
rior vena cava and right Auricle of the heart, having the right 
pulmonary artery at first below, then anterior to it, and the 
vena azygos major arching over it from behind. 
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The left bronchus^ commencing at the same point as the right^ 
passes in front of the esophagus, thoracic duct, and descending 
aorta beneath the aortic arch, the left pulmonary artery lying 
at first above, then in front of it to enter the lung opposite 
the sixth thoracic vertebra. 

The left bronchus is hyparterial ; the right gives off the 
eparterial branch, then each gives four ventral and four dorsal 
branches ; the right has in addition an azygos branch. On the 
right the eparterial bronchus goes to the upper lobe, the first 
ventral to the middle lobe, the three lower ventral and all the 
dorsal to the lower lobe. On the left side the hyparterial 
bronchus, which is the first ventral, goes to the upper lobe ; 
the other ventral and all the dorsal pass to the lower lobe. 

What vessels and nerves supply the trachea and bronchi ? 

The arteries are tracheal branches of the inferior thyroid 
arteries and the bronchials from the aorta; the 

Veins empty into the thyroid plexus and bronchial veins. 

Lymphatics empty into the mediastinal glands. 

Nerves are branches from the pneumogastric, recurrent 
laryngeal, and sympathetic. 

The Lungs. 

Describe them (Fig. 123). 

They are the two organs of respiration, occupying the greater 
part of the thoracic cavity, separated by the heart and other 
contents of the mediastinum, covered by the pleurae, of a 
specific gravity of 0.345 to 0.746, the right weighing twenty- 
two ounces, the left, twenty ; in the ratio of 11 to 10. They 
are pinkish-white at birth, but irregularly marked by slate- 
colored, patches as age advances from the deposit of carbona- 
ceous matter in the lung-tissue (a condition called anthracosis) ; 
they are divided into lobes, the right lung having three *, *, •, 
the left two^, ®; each lung has an apex, four surfaces^and two 
borders. 

Apex, extending into the root of the neck above the first rib, 
about one to one and a half inches, where it is in relation with 
the first and second part of the subclavian artery, separated 
by pleura ; the 

Base or phrenic surface is broad and concave, resting upon 
the diaphragm, its thin margins extending lower down exter- 
nally and behind than in front ; the 
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External or costal surface is smooth, convea, marked by the 
interlobular fissures, and conforms to the shape of the thorax. 

Inner or mediitttinal surface is concave, and the left lung 
presents a depression in front for the heart ; above and behind 
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the center each presents the TtSum, pulmonis, for the attach- 
ment of the root of the lung ; the 

Eoot" consists of a bronchus, pulmonary and bronchial arte- 
ries, pulmonary and bronchial veins and lymphatics, bronchial 
glands, anterior and posterior pulmonary plexuses, all con- 
nected by areolar tissue and enclosed by pleura ; in front of 
each lies the phrenic nerve and anterior pulmonary plexus; 
behind, the pneumogaatric nerve and posterior pulmonary 
plexus. 
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In what order are these various structures arranged? 

From before backward ; 

Both lungs : 

Pulmonary veins, | ^^ ^^^^jj^^ ^ ^ 

Pulmonary artery, V -^ V A B 
Bronchus, etc. ) > 5 • 

From above downward ; 

Right lung : 

Bronchus, , . 

Ti 1 ' . f anterior 

Pulmonary artery, 

Pulmonary veins. 



Left lung : 

Pulmonary artery. 
Bronchus, 
Pulmonary veins. 



anterior 



V 


A 


B 








A 






B 


V 







posterior 



posterior 



The posterior surface, often described as the border, is thick, 
rounded, and fits into the sulcus pvlmonalis on each side of the 
vertebral column ; this surface on the left lung shows a groove 
for the thoracic aorta, on the right lung a groove for the vena 
azygos major. A low ridge lies parallel to and behind the 
hilum, and anterior to the groove ; this may be called the 
posterior border (Joessel). The anterior harder is sharp and 
thin, overlaps the pericardium, and the left one presents a notch 
or cardiac incisure. The inferior border is the sharp margin sur- 
rounding the base of the lung, the greater part of which dips into 
a pleural recess above the costal attachments of the diaphragm. 

The left lung is divided by the left interlobular incisure or 
fissure into two lobes ; this fissure passes from the upper and 
back part of the hilum, upward and backward through the 
posterior surface, descends through the outer surface to the 
inferior border, a thumb's breadth from the anterior border, 
then passes up through the inner surface to the lower part of 
the hilum. The lingual lobule is included between this and the 
cardiac incisure. The right lung has two fissures and three 
lobes ; the right interlobular incisure starts like the left one, is 
more vertical and reaches the inferior border a hand's breadth 
from the anterior border and passes up through the inner sur- 

20 
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tki:i.' tci thi; hilum ; this main fissure separates the lower lobe 
from the upper and middle lobes. Ad additional fiasnre extends 
from about the center of the above nearly horizontally forward 




snrfaoe to the 



Describe the structnre of the Inngs. 

They have externally a serous coat, a subseroua areolar tissHe 
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penetratiDg between the lobules ; lung-tissue is composed of 
the pulmonary substance or parenchyma, which is formed of an 
aggregation of lobules^ each composed of a terminal bronchial 
tube with its air-cells, and ramifications of pulmonary and 
bronchial vessels, lymphatics, and nerves, thus forming a lung 
in miniature ; they are pyramidal and large upon the surface, 
smaller and irregular in the interior ; the alveoli^ or air-cells^ 
are small polyhedral alveolar recesses measuring about 0.25 
mm. (y^^ inch) in diameter. The bronchi divide bipinnately 
into smaller and smaller bronchioles or lobular bronchial tubes 
which never anastomose; when the diameter is reduced to 
about 0.2 mm. their walls and mucous membrane change, little 
alveoli appear on a wall and finally cover it. At its end in a 
lobule, it divides into parts named from the plan of a Roman 
house (Fig. 125); first the atrium (entry) or alveolar passage^ 




Fig. 125.— Diagrammatic representation of the termination of a bronchial 
tube in a eroup of infandibula : 5, bronchial tube ; LBy bronchiole ; -4, atrium ; 
J, infundiDulum ; C, alveoli. 

from which are given off blind pouches, infundibula., every- 
where closely beset with air-cells ; they are separated from one 
another by delicate membranous septa, between the layers of 
which lies the plexus formed by the pulmonary artery, thus 
exposing the blood to air on two surfaces; they are lined with 
a layer of squamous epithelium. 

What are the vessels and nerves of the lungs ? 

They receive blood by the bronchial arteries for their own 
nutrition, and venous blood by the pulmonary artery for aera- 
tion — i. e. absorption of oxygen and emission of carbonic di- 
oxid ; the vessels are : 
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Bronchial arteries, branches of the aorta. Pulmonary artery^ 
from the right side of the heart. The bronchial vein empties 
on the right side into the vena azjgos major, on the left into 
the superior intercostal vein, '^he pulmonary veins, four in num- 
ber, carry arterial blood to the left auricle. 

Lymphatics, a superficial and a deep set, empty into the 
bronchial glands ; 

Nerves are derived from the anterior and posterior pulmo- 
nary plexuses, formed chiefly by branches from the sympa- 
thetic and pneumogastric nerves. 

The Pleurae. 

Describe the pleurae. 

They are two closed serous sacs, not communicating with 
each other and wholly separated except anteriorly, leaving a 
space called the mediastinum. The right sac is shorter and 
wider than the left one. 

The membrane reflected over the lungs to the roots is the 
visceral layer, or pleura pulmondlis ; the part continuous with 
this and lining the inner surface of the thorax is the parietal 
layer, named, according to location, pleura costalis, also phrenic, 
mediastinal, cervical, smd pericardial pleura ; between the pari- 
etal and visceral layers is the pleural cavity, which does not 
exist unless made artificially or by disease, as the two layers 
lie in contact. Descending vertically along the inner surface 
of the lung from its root to the diaphragm is a double fold of 
pleura, the broad pidmonary ligament (ligam^ntum latum, pul- 
monis). 

In certain regions two parietal portions of the pleura may 
form a sharp angle or recess, into which the margin of the lung 
may or may not enter ; it is a region between the extreme lung- 
limit and extreme pleural limit, called pleural sinus, or com- 
plemental space ; sinus phrenico-costalis, or costo-phrenic, is the 
angle where the costal and phrenic pleurae meet ; sinus medias- 
tino-phrenicns is antero-posterior on the upper surface of the 
diaphragm, near the middle line, and most marked where the 
pericardial pleura meets the phrenic ; sinus mediastino'Costalis 
is more or less vertical, is anterior and behind the sternum ; 
sinus pericardiaco-costalis is between the pulmonary and pleural 
limits on the left side between the fourth and sixth costal car- 
tilages, where the heart is not covered by the lung. 
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Describe the mediastmum. 

It is the median space between the two pleural sacs, extend- 
ing from the sternum to the vertebral column, containing all 
the thoracic viscera except the lungs. 

It is divided into four parts, regarding the pericardium as a 
center : the middle mediastinum contains the pericardium and 
contents ; the anterior is in front of it, posterior behind, and 
superior above. 

The superior mediastinum is bounded below by a plane 
passing through the junction of the manubrium and gladiolus 
to the lower border of the fourth thoracic vertebra ; in front 
of it are the manubrium and origins of the sterno-hyoid and 
sterno-thyroid muscles; behind are the four upper thoracic 
vertebrae and part of the longus colli muscles. It contains the 
trachea, esophagus, thoracic duct, arch of the aorta, innomi- 
nate artery, thoracic parts of the left common carotid and left 
subclavian arteries, innominate vein, left superior intercostal 
vein, upper half of the superior vena cava, phrenic, pneumo- 
gastric, left recurrent, and cardiac nerves, lymphatic glands, 
and remains of the thymus gland. 

The anterior mediastmum, placed obliquely, narrow above, is 
bounded in front by the gladiolus, triangularis sterni muscle, 
sometimes by the fifth, sixth, or seventh left costal cartilage ; 
behind is the pericardium. Its contents are areolar tissue, 
lymphatic vessels, and two or three lymphatic glands. 

The middle mediastinum contains the pericardium, heart, 
ascending aorta, pulmonary artery, lower half of the superior 
vena cava, arch of the vena azygos major, phrenic nerves and 
attendant arteries, bifurcation of the trachea, roots of tlje 
lungs, and the bronchial glands. 

The posterior mediastinum lies between the pericardium, 
roots of the lungs and diaphragm in front, and the thoracic 
vertebral column behind, beginning at the fourth vertebra ; 
it contains the thoracic aorta, esophagus, pneumogastric and 
splanchnic nerves, azygos veins, some right intercostal arteries, 
thoracic duct, and lymphatic glands. 

Describe the topographical anatomy of the lungs and pleurae. 

The surface of the chest is marked ofi" by certain transverse 
and vertical lines. Three levels are used for taking measure- 
ments of circumferences of the chest-wall : (1) at level of the 
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highest points of the axillas; (2) at level of the nipples; (3) at 
level of the sterno-xiphoid articulation (Fig. 124). Vertical 
lines are (1) the linea mediana, or mid-sternal line; (2) the 
linea stenialis, along each edge of the sternum ; (3) the linea 
mammtllarvi, or papillaris, through the nipple ; (4) the linea 
parasternalisj midway between sternal and mammillary lines ; 
(5) the linea axillaris to the highest point of the axilla, also 
the anterior and posterior axillary lines from the anterior and 
posterior folds respectively ; (6) the linea scapvlaris, drawn 
through the inferior angle of the scapula ; (7) the mid-dorsal 
or vertebral line, drawn through the spinous processes of the 
vertebrae; (8) the linea stemo-costalis (costo-clavicular line), 
drawn from a sterno -clavicular articulation to the tip of the 
eleventh rib on the same side. 

Measurements of the Thoraoi (Joessel). 

Perimeters. 
Male. Female. 

At the level of the highest poin& of the axillae . 89.52 cm. 81 .90 cm. 

At the level of the nipples 86.64 cm. 81.00 cm. 

At the level of the sterno-xiphoid articulation . 81.88 cm. 78.00 cm. 

Diameters : transverse, through the eighth or ninth ribs, 28 
cm. ; antero-posterior, at the base of the ensiform process, 20 
cm. ; vertical along the j^osterior wall, 31.5 cm. ; vertical along 
the anterior wall, 15.5 cm. 

The internal sagittal diameter is 1 cm. more than half the 
external, or 11 cm. ; the internal transverse diameter is 1-|- to 
2 cm. less than the external. 

Pleural limits : anteriorly the right and the left pleural mar- 
g'lns pass from the sterno-clavicular articulations and meet be- 
hind the sternum at the junction of the manubrium and gla- 
diolus ; from the second to the fourth or fifth cartilages they are 
in contact or overlap ; here the left layer usually deviates, and 
at the level of the sternal end of the fifth costal cartilage is 1.5 
cm., at the sixth 2 cm., and at the seventh 3.5 cm., external 
to the left margin of the sternum ; on the right side it descends 
to the level of the sixth costal cartilage in the midline ; 

At the sternal line the pleura on the right side crosses the 
upper margin of the seventh costal cartilage ; 

At the parasternal line it crosses the middle of the seventh 
costal cartilage ; 
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At the mammillary line it crosses the lower margin of the 
seventh costal cartilage ; 

At the midaxillary line it crosses the ninth rib ; 

In the vertebral regimi it reaches the twelfth rib or the trans- 
verse process of the first lumbar vertebra. The limit on the left 
side may be a little lower than on the right, but clinically there 
is no difference. 

Surface form of the lungs : the anterior borders of the lungs 
approach from the sterno-clavicular articulations, and almost 
meet behind the sternum on a level with the second costal 
cartilages ; thence they descend together to the level of the 
fourth cartilages ; the right margin passes nearly straight 
behind the sternum to the level of the sixth chondro-sternal 
articulation. The lowest lung-limits on the right side are : 

At the sternal line, upper margin of the sixth costal carti- 
lage; 

At the parasternal line, lower margin of the sixth costal car- 
tilage ; 

At the mammillaty line, upper margin of the seventh rib ; 

At the midaxillary line, lower margin of the seventh rib ; 

At the scapular line, the limit crosses the ninth rib ; 

In the vertebral region, it reaches the eleventh rib. 

At the fourth costal cartilage the anterior margin of the left 
lung slopes outward under its lower edge, crosses behind the 
fifth cartilage, and reaches a spot in the fifth space correspond- 
ing to the apex of the heart ; the margin then curves inward, 
but not to reach the sternal line again. This space uncovered 
by the lung is the " area of superficial cardiac dulness." 

The lower edge of the lingual lobule touches the sixth costal 
cartilage in the parasternal line and then the lowest lung- 
limit runs, as on the right side, to the eleventh rib. The 
height of the costo-phrenic sinus in quiet respiration is 2 cm. 
(four-fifths of an inch) at the sternal, parasternal, and mam- 
millary lines, 6 cm. at the axillary, and 2.5 cm. in the vertebral 
region. 

The line of projection of the left interlobular incisure on the 
chest-wall begins opposite the inner end of the spine of the 
scapula on the level of the spinous process of the third thoracic 
vertebra, then passes obliquely downward and forward to the 
outer end of the sixth costal cartilage. This marks the separa- 
tion between the two lobes of the left lung. 
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The right interlobular incisure starts on the same level as 
that which marked the left one, descends obliquely over the 
posterior axillary line, crosses the inferior angle of the scapula, 
and reaches the inferior border of the lung at the mammillary 
line on the seventh rib. 

The middle incisure starts at the point of intersection of the 
posterior axillary line with the " projection-line " of the main 
incisure just mentioned ; it passes forward horizontally to the 
sternum, ending at the upper part of the sternal end of the 
fourth intercostal space. Above this line is the upper lobe 
of the right lung, between the fourth and sixth ribs is the 
middle lobe, and below the sixth rib is the lower lobe. 

THE URINARY ORGANS. 

Where are the kidneys situated? 

Deeply in the loins, one on each side of the vertebral col- 
umn, each kidney reaching from the upper border of the twelfth 
thoracic to the third lumbar vertebra, the right a little lower than 
the left ; they lie embedded in a mass of fat behind the perito- 
neum, and enter four regions — ^the hypochondriac and epigastric 
above, the lumbar and umbilical below. 

What are their size and weight ? 

Each measures about four inches in length, two and one- 
half in breadth, and one and one-quarter or one and one-half 
in thickness ; they weigh, in the male, from four and one-half 
to six ounces ; in the female, four to five and one-half ounces. 

Describe their relations. 

The anterior surface of the right hidney is in relation with 
the right lobe of the liver, descending duodenum, ascending 
colon, and the hepatic flexure. 

The a/nteriorsurfaxieofthe left kidney^ with the great end of the 
stomach, lesser sac, tail of the pancreas, and descending colon. 

The posterior surface of each rests upon the crus of the dia- 
phragm and the anterior layer of the lumbar fascia separating 
it from the quadratus lumborum and psoas magnus. 

The stiperior extremity is embraced by the suprarenal capsule 
and the liver on the right side ; by the capsule and the spleen 
on the left side. 

The inferior extremities are two inches above the iliac crests. 
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The right external border is covered by the liver, the left by 
the spleen. 

A fissure, or hilum, one inch long at the central portion of 
the internal border, opens into a cavity, the sinus ; through it 
pass the li/mphatics, also the renal vein in front, the renal 
artery next, and the ureter, or excretory duct, behind and 
below. 

Describe the naked-eye appearances of a longitudinal sec- 
tion of a kidney (Fig. 126). 

The kidney proper consists of a 

Cortical substance^, composed of convoluted and straight 
uriniferous tubules, blood-vessels, nerves, lymphatics, con- 
nective tissue, and Malpighian bodies, and is prolonged down 
between the pyramids, forming the columns of Bertin ; a fibrous 
capsule envelops the organ, passes into the sinus which it lines, 
blending with the sheaths of vessels, nerves, and the calices ; 
the 

MeduUary substance*^ consists chiefly of straight tubuli 
uriniferi, " Henle's loops," and blood-vessels, arranged in eight 
to eighteen pyramids of Malpighi^\ whose apices are embraced 
by the calices ef the pelvis of the ureter ; the 

Pelvis consists of eight calices, cup-like tubes, embracing 
the apices of eight to eighteen Malpighian pyramids, con- 
verging to form two infundibula, these again joining to form 
the pelvis, which gradually contracts into the ureter or ex- 
cretory duct. 

Describe the tubuli uriniferi ^^ (Fig. 127). 

They commence in a dilatation called the capsule of Bow- 
man^, which encloses a vascular Malpighian tuft, and terminate 
by opening on the free surfaces of the papillae ^^ Next follows 
the neck, and the 

Proximal convoluted tubule^, the much convoluted portion 
after leaving the capsule of Bowman and situated in the corti- 
cal portion. 

The spiral tubule of Schachowa *, next succeeding, where the 
tubule approaches the medullary portion in a spiral manner ; 
now entering the medullary portion, the tubule suddenly be- 
comes smaller, quite straight, dipping down into the pyramids, 
as the descending limb of Uenles hop; forming a loop^, it 
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it becomes angular, tbe irregular tubule, then convolnled, called 

the 

Distill convoluted tubule ", ", which terminates in a narrow 

Curoed or junctional tubule ", and finally joins tbe 

Straight eoUeciing tubule ", ", terminating on the summit 

of one of the papillie. 

Describe tbese straight tnbules", ". 

Traced into the pyramids from the papillie, they run from 
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the apex to the base, dividing dichotomously, receiving the 
curved tubules, to enter the cortex much increased in number, 
where they form conical masses, called the pyramids of Fer- 
rein, with their bases toward the medullary portion. 

Describe the epithelium of the uriniferous tubules. 

It varies in different portions, being flattened, polyhedral, 
angular, striated, and columnar. 

Describe the Malpighian tufts, or vascular glomeruli. 

Each is formed by a renal afferent^ (Fig. 128) arteriole^ 
which, after piercing the capsule — a pouch-like commencement 
of a tubulus uriniferus lined with flattened epithelium * — 
breaks up into a tuft of vessels forming a plexus, from which 
arises the efferent * vessel or vein. These vessels are opposite 
the neck of the tubule, emerging from the capsule near the 
point of entrance of the afferent arteriole. The Malpighian 
tuft or glomerulus, surrounded by the capsule of Bowman, 
forms the two parts of the Malpighian body or corpuscle. 

Describe the renal circulation. 

Renal artery ^^rova. the aorta, gives small branches to the supra- 
renal capsule, ureter, and surrounding tissue ; two renal arteries 
on one side are frequent ; it divides just external to the hilum 
into four or five primary branches, which subdivide to form the 

Arteriae, propriae renales, lying in the columns of Bertin ; 
two of these run along the sides of each Malpighian pyramid, 
giving off afferent branches to the Malpighian tufts, and, 
bending between the bases of the pyramids and cortex, send 
off the (1) interlobular branches and (2) arteriohe rectst : 

(1) Interlobular arteries, passing outward between the pyra- 
mids of Ferrein to the capsule, terminating in stellate plexuses 
beneath it (stars of Verheye7i), and also supplying afferent 
arterioles to the Malpighian tufts of the cortex, whence issue 
efferent vessels, forming a dense venous plexus around the 
adjacent uriniferous tubules ; 

(2) Arteriolar, rectat^ or descending branches^ passing from the 
bases to the apices of the pyramids, there to terminate in the 
venous plexuses. 

The blood is collected by the stellate venous plexuses beneath 
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the capsule, forming cenz iaierlobulares, wbicb paSB between 
the pyramids of Ferrein, are joined by brancheB emptying the 
plexuses around the convoluted tubes of the cortex, and join 
the venae recUe at the bases of the Malpighian pyramids ; these 
vemtreelx being branches from plexuges&t the apicesof the med- 
ullary pyramids formed by the arteiiols rectse. The junction 
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riG. 127— Urinifernus tubule (Leldy). 

of the venm rectn and venx interhbidares forms the venst priyprix 
renates, accompanying the arteries of the same name, wiiich 
receive venous twigs from the Malpighian tufts of the cortex 
and unite in the sinus to form the 

Renal, or i-mvlgeiit vein, which passes out of the hilum to 
empty into the inferior vena cava, the right rein being the 
shorter. 
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Describe tlie nerrea of the kidney. 

Thej are small, about fifteen in number, have ganglia de- 
Teloped upon them, and come from the solar plexna, lower and 




A MalplghiftD body or corpuscle (Leldy). 



outer part of the semilunar ganglia, and from the leaser and 
smallest splanchnic nerves, forming the renal plexut, com- 
municating with the spermatic plexus. 

The Ureters. 

What is the ureter? 

It is the tubular, cylindrical, eseretory duct of the kidney, 
of the size of a goose-quill, fourteen to sixteen inches long, 
extending from the sinus of the kidney to the base of the 
bladder, into which it opens by a constricted orifice, after 
' having passed obliquely for nearly an inch between its muscu- 
lar and mucous coats ; it has a fibrous cnnl continuous with the 
capsule of the kidney and fibrous tissue of the bladder, a 
miarulctr coat composed of two longitudinal layers and a 
middle circular layer, a mucom coat covered with several layers 
of many-shaped epithelial cells, " transitional " epithelium. 

Describe ita course and relations. 

It passes obliquely downward along the posterior abdominal 
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wall beneath the peritoneum, over the iliac arteries, behind the 
ileum on the right side, and sigmoid flexure on the left, enters 
the posterior false ligament of the bladder in the male, with 
the vas deferens between it and the bladder, and enters the 
bladder obliquely about one and one-half inches behind the 
prostate, and two inches from its fellow ; the internal openings 
are 20 mm. apart ; in the female it passes along the upper part 
of the vagina and the side of the cervix uteri, being about 
three-fifths of an inch distant from the latter ; the right ureter 
lies close to the outer side of the inferior vena cava. 

The Bladder. 

What is the bladder? 

The musculo-membranous reservoir for the urine, situated 
between the os pubis and rectum in the male, or between the 
OS pubis, cervix uteri, and part of the vagina in the female ; 
moderately distended its dimensions are from above downward 
and backward 14 cm. ; breadth, 12 cm. ; antero-posterior diam- 
eter, 10 cm.; capacity, about one pint; in the child it is an 
abdominal organ and conical ; in the adult, when empty, it may 
be Y-shaped, when distended, ovoid. The bladder has a summit 
and five surfaces, superior, postero-inferior or hose, antero-infe- 
rior or pubic, and two lateral surfaces or sides. 

Summit ^^ (^ig- 1^1) ^s connected with the umbilicus by a 
fibro-muscular cord, the urachus, and by two fibrous cords, one 
placed on each side, the obliterated fetal hypogastric arteries; 
the antero-inferior surface lies against the posterior surface of the 
pubes, triangular ligament, internal obturator muscles, and — 
when distended — abdominal walls ; the superior surface, being 
covered by peritoneum, has some coils of small intestine inter- 
posed between it and the rectum and uterus in the female ; the 
obliterated hypogastric arteries cross its sides obliquely from 
below, upward and forward, all below them being uncovered 
with peritoneum ; the vas deferens curves from before back- 
ward along each side to reach the base of the bladder passing 
across the obliterated hypogastric vessels and along the inner 
side of the ureter; the 

Fundus or ha^e (Figs. 129 and 131 ") is directed downward 
and backward, resting in the male upon the second portion of the 
rectum, in the female upon the lower part of the cervix uteri, 
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being adherent to the upper part of the vagina, but separated 
from the ceryix bj a fold of peri- 
toneum which is reflected so as to 
cover a small portion of its base ; 
in the male the peritoneum passes 
from the rectum to the same portion 
of the base. 

The bladder has no proper neck 




e upper 



urface of 



Hov is the bladder held in place 7 

By five true and five fake liga- 
ments ; the true, being made of 
fascia, are 

Anterior, or pubo-prostatic, 
formed bj two folds of the recto- 
vesical fascia extending from 
either side of the pubic Bjmphjsia 
to the pubic surface of the bladder o 
the prostate gland ; 

Lateriil, of the same tissue, passing between the lateral sur- 
faces of the prostate gland and sides of the base of the bladder 
to the pelvic wall ; 

Urackiis" (Fig. 131), a fibro-muscular cord covered with 
peritoneum, stretching from a point 4 to 20 mm. anterior to 
the apex of the bladder to the umbilicus. 

The false ligaments arc : 

7'ino posterior, folds of peritoneum passing, in the male from 
the sides of the rectum, in the female from the sides of the 
uterus, to the postero-lateral aspect of the bladder, and con- 
tain the obliterated hypogastric arteries, the ureters, vessels, 
and nerves. 

Two lateral, peritoneal folds passing from the iliac fossae to 
the sides of the bladder. 

Superior^ (Fig- 131), a peritoneal fold passing over the 
urachus, plica urachi, from near the apex of the bladder to 



the 



mbilici 



What la the urachus" (Fig. 131)7 

The remains of a tubular canal connecting the bladder with 
the allantois ; it has a stalk and may enclose a hollow space. 
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Describe the gt rnc tor e of tbe bUdder. 

It has four coats, vii. a 

fTi'ioHfal^. " (Fig. 131), covering the saperior surfftee 
from the entrance of the nreters at the base to its summit, 
passing OD to the sides, wheoce it is reflected to the aMomitutI 
and pelric walls : a 

Muteiilar, consisting of fibers spirally arranged, fofmtng 
figure-of-eight loops, the more superficial being nearly longi- 
tiidinn/. the deeper nearly circular, and finally a thin internal 
loDgitiidiadl luyer ; these form several more or less distinctly 
marked layers, the loops directed toward, and embracing the 
urachus and urethra respectively, the a^;r^ation of these 
loops around the beginning of the urethra forming the 
tphincler tvsicK ; the fibers passing in aU directions are con- 
tinued into the prostatic urethra (Pettigrew) : the 

Siibmiicoiis coat is a layer of areolar tissue intimately blended 
with mucous membranes binding it to the muscular coat; a 

Macaut coat, covered by transi- 
tional epithcliom, the superficial 
layer of polyhedral cells, below clab- 
shaped and smaller spindle-celled ; it 
contains a few mucous follicles and 
numerous racemose glands lined with 
columnar epithelium near the neck ; 
it is thrown into folds or rvgse when 
the bladder is empty. 

What are the muscles of tiie nre- 
teta? 
Two oblique bands rising behind 
the orifices of the ureters which con- 
verge, to be inserted by a fibrous 
process into the middle lobe of the 
prostate gland. 

What is the trigontun vesics or 

trigone Tesical' (Fig. 130)7 

A triangular smooth surface at 

the base of the bladder, with apex 

^'?».h»iSj'„S". M*r '""'•rf. «f » p»i«' ~i"' "'>" "■■ ~- 

mainder of thr 




membrane, 
which is intimately adherent to the subjacent tissne : the 
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Lateral boundaries are two slightly marked ridges on each 
side passing backward and outward from the apex, formed by 
the urethral opening, to the orifices of the ureters ', correspond- 
ing to the muscles of these ducts, the openings being placed 
one and one-half inches apart (some say 20 mm.) and one and 
one-half inches behind the urethral opening ; a line of mucous 
membrane connecting the two forms the base of the trigone, 
called the pUca ureterica. 

What is the uvula vesicae * (Fig. 130) ? 

A slight elevation of the mucous membrane projecting from 
the lower anterior portion of the floor of the bladder into the 
orifice of the urethra. 

Mention the vessels connected with the bladder. 

Superior, middle, and inferior vesical, and small twigs from 
the obturator and sciatic arteries in the male, with additional 
branches from the uterine and vaginal in the female ; the veins 
form intricate plexuses around the neck, sides, and base, empty- 
ing into the internal iliac vein ; the lymphatics accompany the 
vessels. 

Give the nerve-supply of the bladder. 

It is bilateral, coming from the hypogastric plexus of the 
sympathetic and third and fourth sacral nerves, sometimes the 
second sacral nerve. 

The Male Urethra. 

Describe this canal. 

It extends from the neck of the bladder* to the meatus 
urinarius, measuring eight to nine inches (2D.4 cm.), present- 
ing a double curve if the penis is flaccid, but a single one with 
the convexity downward during erection. 

Name and describe each of its divisions. 

They are the prostatic ', ®, membranous, and spongy. 

The prostatic portion ', ® (Fig. 130), that portion passing 
from the base to the apex of the prostate gland, running nearer 
the upper surface, measuring one and a quarter inches long, is 
the widest and most dilatable section of the urethra and is 
spindle-shaped ; upon the median aspect of the floor is a nar- 

21 
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row longitudinal ridge eight or nine lines long, three-quarters 
of an inch, the veTumontiiiinm. or caput goUinaffinu^, cont&inmg 
muscular and erectile tissue; on either side ie a slight fossa, 
called the prostatic sinus, its floor presenting the openings of 
the lateral prostatic ducts; the ducts of the middle lobe open 
above the venanontanuin. 

The simis pomdarh, or uierui maeculinut*, is a depression 
estending about a quarter of an inch upward and backward 
beneath the middle lobe of the prostate in the median line at 
the forepart of the verutnootanum, upon or within whose mar- 
gins are the slit-like orifices of the »emmal or efaculatojy dvcti*. 

The memhranoue portion^ is that portion, three-quarters of 
an inch long, extending between the apex of the prostate and 
bulb of the corpus spongiosum, which is included between the 
layers of the triangular ligament about one inch beneath the 
puhie arch ; it is surrounded by the compresBor urethrae mus- 
cle, and is the narrowest portion of the urethra, except tbe 
meatus. 

The ^ovgy portion*,'', the longest, measuring about six 
inches, is so called from being contained in the corpus spongio- 
sum ; it extends from the membranous portion to the meatus 
urtnarius, and presents a posterior dilatation, that of the bulb' 
(Fig. 131), and one anterior, the fossa navicularit '* (Ei^. 131), 




Fia. ISl .—A. vertical section of the bladder, penis, and nrethra {Leldy), 



the former having opening into it the ducts of Cowper's glands, 
the latter fossa being situated within the glans penis, having an 
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opening directed forward in its roof, lacuna ma^na, the orifice 
of a large mucous crypt ; there are also here numerous other 
scattered openings of glands and follicles similarly directed, 
glands of Littre. 

What is the meatus urinarius ? 

The anterior orifice of the urethra, a vertical slit ahout three 
lines long, bounded on each side by a small labium ; it is the 
narrowest portion of the canal. 

Describe the structure of the urethra. 

It possesses four coats, viz. a mucous^ forming a part of the 
genito-urinary membrane internally and continuous with the 
skin externally, having numerous mucous glands imbedded in 
its submucous tissue, which open on its free surface; it is 
covered with columnar epithelium except near the meatus, 
where it is squamous. 

The submucous coat is a thin layer of vascular erectile tissue, 
surrounding especially the prostatic and membranous portions. 

External to this is the muscular coat (muscularis mucosae) ; 
in the prostatic portion it consists of an inner longitudinal and 
an outer circular layer of unstriatcd muscle-fibers ; they are 
directly continuous with the muscle-layers of the bladder. 
Both layers are present in the membranous portion and aid 
the sphincteric action of the striated urethral muscles. Both 
layers gradually cease in the spongy portion, the circular layer 
disappearing first ; a few oblique and longitudinal fibers remain 
in the anterior part of this portion. 

A variable fibrous tunic surrounds the muscular layer, giving 
support and strength to the canal. 

«. The Female Urethra. 

Describe this canal. 

It is about one and one-half inches long, extends from the 
bladder to the meatus urinarius above the anterior vaginal wall, 
pierces the triangular ligament, and is embraced by the com- 
pressor urethras muscle as in the male ; its structure is similar to 
that of the male urethra; it is lined with laminated squamous 
epithelium merging into spheroidal near the bladder ; it is a 
quarter of an inch in diameter, but is capable of much greater 
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dilatation ; the anterior opening (meatus) is situated near 
the anterior margin of the vagina, about one inch behind the 
clitoris, surrounded by a prominence of mucous membrane. 

THE MALE GENERATIVE ORGANS. 

Where is the prostate gland situated (Fig. 130)? 

It surrounds the neck of the bladder and commencement of 
the urethra, lying in the pelvic cavity posterior to the deep 
perineal fascia, behind and below the symphysis pubis upon the 
rectum ; through it pass the urethra and ejaculatory ducts. 

Describe its form and size. 

It resembles a horse-chestnut in form, measures one and a 
half inches transversely, one inch antero-posteriorly, three- 
quarters of an inch in depth, and weighs four and a half to 
four and three-quarters drachms ; the base is directed backward 
toward the bladder ; it consists of two equal-sized lateral lobes 
and a middle lobe, which is a small band or rounded triangular 
eminence placed between the lateral lobes immediately in front 
of the base of the bladder and below the commencement of the 
urethra. 

Describe its structure. 

It is composed of numerous follicular pouched glands open- 
ing into elongated canals which join to form twelve to twenty 
excretory ducts imbedded in the interstices of a stroma formed 
of interlacing bundles of unstriped muscle, the whole being 
inclosed in a fibrous capsule. Muscular tissue predominates 
over the glandular. 

What retains the gland in place ? 

The pubo-prostatic ligaments, posterior layer of the^deep peri- 
neal fascia, and anterior portions of the levator ani muscles. 

Describe the situation and structure of Cowper's glands. 

They are two small lobulated glands of the size of peas, 
lying between the two layers of the deep perineal fascia in 
front, close behind the bulb of the urethra, surrounded by the 
compressor urethrae muscle, and opening by ducts one inch 
long which pass obliquely forward beneath the mucous mem- 
brane, on the floor of the bulbous portion of the urethra. 
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The Penis. 

Describe the penis. 

It has a root, body* (Fig. 131), and extremity or glans 
penis', and consists of three elongated cylindrical masses of 
erectile tissue, composed of a fibrous sheath which sends 
inward numerous interlacing bands (trabeculae), forming nu- 
merous meshes in which lie the blood-vessels. The upper two 
cylindrical bodies lying side by side, like a double-barrelled 
gun, are called the corpora cavernosa * ; the third, much smaller, 
lying in the median line beneath, like the ramrod of a gun, is 
the corpus spongiosum.'' 

Describe the corpora cavernosa. 

Situated as just described, they are intimately connected in 
their anterior three-fourths, where they are in contact, present- 
ing a median dorsal groove for vessels and nerves, and an inferior 
median groove for the corpus spongiosum, while their posterior 
fourths diverge, forming the crura *, which are attached to the 
rami of the pubes and to the ischia anterior to the tuber- 
osities; near their point of junction with one another they 
become slightly enlarged, forming on either side the hulh of 
the corpus cavemosum. 

What other structure secures the root of the penis? 

The suspensory ligament^ a band of fibro-elastic tissue, con- 
nected with the symphysis pubis and superficial fascia, which 
runs to the dorsum of the penis. 

What is the septum pectinifonne * ? 

It is the interior portion of the vertical septum between the 
corpora cavernosa which is incomplete, the fibrous bands re- 
sembling the teeth of a comb ; the septum and fibrous sheath 
contain numerous elastic and muscular fibers in addition to the 
white fibrous tissue. 

Describe the corpus spongiosum. 

It incloses the urethra^*, lying medianly below at the junc- 
tion of the corpora cavernosa, commencing behind in front of 
the deep perineal fascia between the crura of the corpora caver- 
nosa as a rounded enlargement, the hulh ®, which is surrounded 
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by the accelerator urinae muscle. Anteriorly it forms a coni- 
cal enlargement, flattening from above downward, which caps 
the blunted end formed by the corpora cavernosa, the glans 
petiis^j the margin of whose base is called the corona glandis, 
and the constriction behind, the cervix. 

What other parts of importance does the penis present ? 

The meatus urinarius, the external orifice of the urethra, is a 
vertical opening at the summit of the glans penis. 

The prepuce, a portion of the skin of the penis prolonged 
forward so as either completely or partially to cover the glans 
penis, lined with modified skin which covers the glans and 
joins the mucous membrane at the meatus. 

Frenum preputii, a median fold of integument passing from 
behind the meatus at the bottom of a depressed raph6 to 
become continuous with the under margin of the penis. 

Glandalae, Tysonii odoriferaej numerous small lenticular se- 
baceous glands upon the corona and cervix of the glans, 
secreting sebaceous matter with a peculiar odor. 

What is meant by erectile tissue ? 

An intricate venous plexus formed by the interspace between 
the fibrous trabeculae, the blood being delivered in the follow- 
ing ways : (1) by arteries terminating in ordinary capillaries — 
this is the arrangement in the corpus spongiosum and glans ; 
(2) by fine convoluted arterial twigs opening directly into the 
venous network by funnel-shaped extremities. 

What are the helicine arteries ? 

Convoluted, tendril-like arterial branches opening directly 
into the intertrabecular spaces, as just explained, most 
abundant in the back parts of the spongy and cavernous 
bodies. 

Name the vessels, lymphatics, and nerves of the penis. 

The arteries are all branches of the internal pudic, viz. 
Artery of the bulbj on each side, to the corpus spongiosum. 
Arteries of the corpora cavernosa, to these bodies. 
Dorsal arteries of the penis, to the corpora cavernosa, glans, 
prepuce, and skin. The veins return the blood by the dorsal 
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vein, prostatic and pudic venous plexuses ; also by the pudic 
and obturator veins. 

The superficial lymphatics end in the inguinal glands, the 
deep join the deep pelvic lymphatics. 

The nerves are branches of the internal pudic and hypo- 
gastric plexus of the sympathetic. 

The Testes and their Coverings. 

What are the testes or testicles (Fig. 132)? 

They are the procreating glands, those which secrete the 
spermatozoa, are of ovoid form compressed laterally, and are 
each obliquely suspended in the scrotum by the spermatic cord. 
They measure in length one and a half inches (37 mm.), one 
inch in breadth (24 mm.), and one and a quarter inches antero- 
posteriorly (28 mm.), weighing from six to eight drachms, the 
left being slightly the larger. 

What is the scrotum? 

A cutaneous pouch containing the testicles and part of the 
spermatic cords, formed of integument externally and beneath 
this of a reddish contractile layer, the dartos, continuous with 
the contiguous superficial fascia and sending inward a parti- 
tion, the septum scroti, dividing the scrotum into two compart- 
ments. 

Describe the coats of the testis. 

They are, the tunica vaginalis, a serous coat originally derived 
from the peritoneum, consisting of a portion investing the testis 
and epididymis, the visceral layer, or tunica vaginalis propria, 
and a parietal layer, or tunica vaginalis reflexa ; the 

Tunica albuginea is formed of white fibrous tissue surround- 
ing the gland and reflected into its interior at its postero-supe- 
rior border to form an incomplete vertical partition, the medi- 
astinum testis, or corpus Highmori, from which fibrous septa 
pass, traheculse, separating the glandular lobules ; the 

Tunica vasculosa, or pia mater testis, consists of a plexus of 
blood-vessels bound together by areolar tissue, which invests 
the inner surface of the tunica albuginea and sends oflF proc- 
esses between the lobules. 
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What is meant by the coverings of the testis? 

The structures with which the testes become invested in 
their passage, previous to birth, from the abdomen along the 
inguinal canals into the scrotum. 

Name these coverings. 

1 life? 12. I 

Darios \ ^^^^*^°^) closely adhering to each other. 

Intercolumnar, or external ^ermatic fascia, derived from the 
margins of the external abdominal ring. 

Cremaster muscle and fascia, derived from the lower border 
of the internal oblique muscle (some authors deny this). 

Infundihuliform, or fascia propria, a downward continuation 
of the infundibuliform process of the transversalis fascia. 

Subperitoneal areolar tissue comes next, then the tunica vag- 
inalis, derived from the peritoneum. 

Describe the structiire of the testis. 

It consists of some eight hundred to nine hundred seminif 
ermis tubules, one-two-hundredths to one-one-hundred and fifti- 
eth of an inch in diameter, convoluted so as to form three hun- 
dred conical lobules, with apices toward the mediastinum ; the 
tubes then unite to form twenty or thirty larger ducts, one- 
one-fiftieth of an inch in diameter, called the vasa recta^, which, 
passing upward and into the mediastinum, form a close network 
of anastomosing tubules, the rete testis ; these at the upper end 
of the mediastinum terminate in twelve to twenty vasa effer- 
entia*, perforate the tunica albuginea, and become enlarged and 
convoluted, forming ccmi vasculosis, which aggregated compose 
the globus major of the epididymis ; the tubules consist of a 
membrana propria lined with a layer of polyhedral cells, with 
two or more inner layers of spheroidal cells, which divide into 
epithelial cells ultimately to become converted into spermatozoa; 
the vasa recta and tubes of the rete testis have thin walls lined 
with one layer of squamous cells ; the vasa eflferentia and epi- 
didymis have thicker walls, containing muscular tissue, and are 
lined with columnar epithelium. 

What is the epididymis ? 

A convoluted tube, some twenty feet long, lying along the 
posterior border of the testis, commencing on the testicle side 
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by a convergence of the tubes of the cord vasculosis and ending 
in the single vas deferens beyond. 

Describe its various parts. 

The globus major ^ is formed by the coni vasculosi,or efferent 
ducts, which open at intervals into the single duct forming the 
epididymis ; the 

Body^ is the central portion, formed by the convolutions of 
the tube bound together by delicate areolar tissue ; the 

Globus minor ^ is the lower enlarged portion, composed as the 
body is, and connected to the testis by fibrous bands and areo- 
lar tissue ; the 

Vas aberrans is a narrow tube, occasionally extending up into 
the cord for two or three inches, and ending in a blind ex- 
tremity, connected with the lower part of the tube of the epi- 
didymis, or commencement of the vas deferens ; the 

Hydatids of Morgagni are small bodies attached to the globus 
major or upper portion of the testicle by pedicles ; they are 
probably the remains of the duct of MUller ; one is very con- 
stant. 

Describe the vas deferens*. 

It is the excretory duct of the testis, and is a continuation 
of the epididymis, commencing at the globus minor*' to ascend 
along the posterior side of the testis and epididymis, back of 
the spermatic cord, through the inguinal canal to the internal 
abdominal ring, whence, passing into the pelvis, it crosses the 
external iliac, curves around the epigastric artery to reach the 
side, then by a curve downward and backward, the base of the 
bladder internal to the ureter^ (Fig. 129) ; here it lies between 
the bladder and the rectum, coufsing along the inner border of 
the seminal vesicle^, becoming enlarged and sacculated, the am- 
pulla, but narrowing at the base of the prostate, where, joined 
by the duct of the vesicula seminalis®, it forms the ejaculatory 
duct^. It is one foot long, or two if unravelled, is about one 
and a quarter lines in diameter, its lumen but one-third line 
(0.7 mm.) ; it has thick, rigid walls, presenting a hard, cord- 
like sensation when rubbed between the fingers. 

What are the vessels of the testis and its coverings ? 

The gland itself is supplied by the spermatic artery"^ (Fig* 
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I, the coveriDgs r 




blood from the superficial external 
pudic and the de^ extemai 
padic from the femoral, super- 
ficial perineal from the inter- 
nal pudic, erematteric from the 
epigastric, and artery of the vas 
defereia from the superior 
Teaical. 

The veins leave the back of 
the testicle, forming the pam^ 
pini/orm plexus, which ends 
in a single trunk emptjing on 
the right aide into the inferior 
vena cava, on the left into the 
left renal vein. 

Veina of the same name as 
the arteries supplying the cov- 
erings, return blood to the fem- 
oral, external, and internal 



Branchea from the spermatic plexua of the aympathetic to 
the testicle itself, to the coverings and cord the ilio-itiffuinal, 
ilio-hypogastric, two superficial perineal, inferior pudendal, and 
genital branch of the genilo-crural nerve. 
What are the component parts of tiie spermatic cord? 
Vat defereng, Spermalic nerve^plexus, 

^>ermalic artery, Branch of the Uio-iTiguinal nerve, 

Crematterie artery, Branch of the genito-craral nerve, 

Artery of ihevas deferens, Vas aherrans (inconstant), 
Spermatic veins, Lymphatics, 

Areolar tissue, Remains of the peritoneal pouch. 

These form a cord bound together by connective tissue, in- 
vested by fasciae brought down by the testicle, about four 
inches long, extending from the globus minor to the internal 
abdominal ring. 
Describe the vesicnlse seminales. 

They are two lobulated membranous receptacles for the 
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semen, which they dilute with their own secretion. They are 
pyramidal in form, are about two inches (50 mm.) long by five 
lines broad, by two to three lines thick, and lie in contact 
with the base of the bladder, diverging from each other from 
the base of the prostate to near the entrance of the ureters ; 
they join by their anterior pointed extremities with the vas 
deferens, forming on each side the ejaculatory duct'' (Fig. 129), 
terminating in the prostatic urethra by a slit-like orifice on each 
side, just upon or within the margin of the sinus pocularis^ 
(Fig. 130) at the front of the verumontanum. 

Describe the descent of the testes. 

During early fetal life the testes lie at the back part of the 
abdomen, behind the peritoneum, just below and in front of 
the kidneys ; attached to the lower end of the epididymis, and 
attaining its full development from the fifth to the sixth fetal 
month, is the guhemaculum testis^ which contains muscular tis- 
sue ; this divides below into three portions, passing to Pou- 
part's ligament, to the os pubis and rectus muscle, and to the 
dartos at the bottom of the scrotum ; the gubernaculum is 
supposed to contract and so cause descent of the testicle, but 
this is a moot point. Between the fifth and sixth months each 
testis reaches the iliac fossa, by the seventh it enters the inter- 
nal abdominal ring, by the eighth month it has reached the 
scrotum, invaginating from behind the preformed peritoneal 
sac, processus vaginalis^ the upper part of which usually 
becomes obliterated just before birth, the lower portion then 
forming the tunica vaginalis testis completely cut oflF from the 
abdominal cavity ; the other structures in front of the testis 
are likewise carried onward, forming its covering, as already 
described. 

THE FEMALE ORGANS OF GENERATION. 

What is the vulva (Fig. 133)? 

The term includes the following organs : 

Labia minora ", Vaginal orifice ", 

Mons Veneris* J Clitoris^, 

Labia majora ^, Meatus urinarius ". 

These parts are also called the pudendum and external 
organs of generation. 
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Describe tlie mens Veneris*. 

It IB a rounded eminence aurmouDting the vulva in front of 
the aymphjsia pubis, formed by a collection of fatty tissue, 
and at puberty becomes covered with hair. 
Describe tlie labia majora=^ and minOTa". 

The labia majoTii^ are two proiuiuent longitudinal cutaneous 
folds passing downward from the mona Veneris to the anterior 
part of the perineutn, encloaing the common urogenital space. 
Bach labium ia formed externally of hair-covered skin, inter- 
nally of skin, encloaing between these layers fatty areolar tissue 
and a structure resembling the dartos of the scrotum, to which 
they correspond ; the junction of the labia in front constitutes 
\Aie anterior commissure; theposten'twcommiMureisafoldof skin. 
The labia ■minora, or nymphx ", are two thin cutaneous folda 
containing numeroua aebaceoua glanda, inaide the labia majora, 
running from the clitoris* — where they form a hood-like pre- 
puce and frenum — obliquely downward for about one and a 
half inches on each side of the vaginal orifice, to be lost in the 
labia majora. 
Describe the remaining stTuctnres forming the vnlva. 

The clitoris* is a small penis with root, body, and glana, 
) corpora cavernosa formed of erectile tissue 
attached to the rami of the pubes and 
ischium by two crura'; it has a aua- 
pensory ligament and two ereetores 
clitoridis muaclea. 

The ves/ibuleia the triangular amooth 
surface below the clitoria, bounded on 
each aide by the labia minora. 

The meatiis vrinarius " is placed at 
the back part of the vestibule, about 
one inch below the clitoris, near the 
vaginal margin, surrounded by a 
prominence of mucoua membrane. 

The vae/inal orifice '^ ia of an ellipti- 

cal form, usually more or leaa closed 

in the vii^in by the hymen, and is 

surrounded by the sphincter vaginse 

riQ. 133.— The Tiiivfl, m muacle, the analogue of the male ac- 

external eenemtlye organs ^^,^^^^^^ ^^j^^ ^^^j^ 
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The hymen is a thin fold of mucous membrane, variously 
shaped, but usually that of a ring broadest behind, or semi- 
lunar, with its concavity upward, stretched across the lower 
part of the vaginal orifice ; it may occasionally form a com- 
plete occluding membrane, the condition being then known 
as imperforate hymen; it may be practically absent in the 
virgin, and again may persist after copulation, but at that 
time is usually ruptured ; after parturition it gives rise to 
small, rounded elevations surrounding the vaginal outlet, called 
caruncvlse myrfi/<yrmes. 

The glands of Bartholin^^ are small, oblong, reddish-yellow 
bodies, lying on each side of the commencement of the vagina, 
each opening by a long single duct external to the hymen on 
the inner side of each labium majus; they correspond to 
Cowper's glands in the male. 

The hulbi vestibuli^^ are two oblong masses — a venous plexus 
enclosed in a fibrous envelope — extending from the clitoris 
along each side of the vestibule, a little behind the labia 
majora. 

The pars intermedia " is another small venous plexus imme- 
diately in front of the preceding, with which it is continuous as 
well as with the glans clitoridis ; these plexuses correspond to 
the corpus spongiosum. 

The fourchette is a small transverse cutaneous fold, just 
within the posterior commissure ; it is the junction of the 
labia minora. 

The fossa navicularis is the space between the fourchette 
and the hymen ; it is generally artificial, not normal. 

The Vagina. 

Describe it. 

It is a cylindrical membranous canal flattened from before 
backward, lying between the rectum and the bladder, extending 
from the vulva to the uterus, curved backward and upward, 
conforming to the axis of the pelvis and of the outlet. Narrow 
at its orifice, it is larger above, its anterior wall measuring 
about two and a half inches, its posterior three and a half, being 
attached higher up on the cervix uteri behind than in front. 

Describe its structure. 

It is formed of an external layer of fibrous tissue, a muscu- 



334 ESSENTIALS OF HUMAN ANATOMY. 

lar coat, and a lining mucous membrane with a median anterior 
and a posterior rapM or columns of tfie vagina, which give off 
transverse rugae ; mucous glands are absent ; the epithelium 
is squamous. 

Give the relations of the vagina. 

Its anterior surface is in relation with the base of the bladder 
and urethra ; the posterior surface is in relation with the rec- 
tum, its lower four-fifths being separated from it by the peri- 
neum and connective tissue, its upper fifth by a recto-uterine 
fold of peritoneum, forming Douglas\ cul-de-sac or pouch. 

Laterally, above it gives attachment to the broad ligaments 
of the uterus, below to the levatores ani muscles and recto- 
vesical fascia. 

The Uterus and its Appendages. 

Describe the position and parts of the uterus (Fig. 134). 

It is the organ of gestation, situated in the pelvic cavity 
between the rectum and bladder, opening below into the vagina, 
which is attached around its cervix. It is pear-shaped, flat- 
tened from before backward, is about three inches long, two 
inches in breadth at the upper part, and one inch thick, weigh- 
ing from one to one and a half ounces (33 to 41 gm.) ; it pre- 
sents for examination the 

Futidus^, which is convex, covered with peritoneum, and 
placed below the level of the brim of the pelvis; the 

Body gradually narrows from the fundus to the neck, with 
the anterior flattened surface covered with peritoneum as far as 
the internal os, and a posterior peritoneum-covered convex sur- 
face, while each lateral margin is concave, afibrding attachment 
to the Fallopian ' tube above, to the round ligament in front 
and below this, and to the ovarian ligament below and behind 
both ; the 

Cervix^ is the lower, rounded, constricted portion of the 
uterus, which lies partly above the vagina and partly within 
it ; it consists of three zones, upper, lower, and middle ; supra- 
vaginal, intravaginal, the middle zone affording attachment to 
the vaginal walls. 

Cavity of the body is small, triangular, flattened from before 
backward, its upper extended lateral angles being funnel- 
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shaped, at the apex of which each opens by a minute orifice 
into the Fallopian tube ; at the inferior angle is the small open- 
ing into the cavity of the cervix called the os internum or inter- 
nal 08 uteri; the 




Fig. 134.— Anterior view of the internal generative organs (Leidy). 

Cavity of the cervix is spindle-shaped, flattened antero-pos- 
teriorly, and opens into the cavity of the uterus above by the 
internal os uteri, and below into the vagina by th« external os 
uteri; a median longitudinal crest of mucous membrane on the 
back and front walls, from which proceed obliquely upward 
other smaller ones, forms the arbor vitse uterina, hardly notice- 
able after the first labor ; the 

Os externum or external os uteri (also os tincae) * is a trans- 
versely ovoidal opening from the cervix into the vagina, which 
presents an anterior and a posterior lip, both in contact with the 
posterior vaginal wall. 

Describe the ligaments of the uterus. 

Six are peritoneal folds, viz. 

Anterior or vesico-^terine, two crescentic folds passing be- 
tween the uterine neck and the back of the bladder ; the 

Posterior or recto-uterine pass from the uterus and vagina to 
the sacrum and rectum ; the peritoneal pouch thus formed be- 
tween the rectum, the uterus, and the upper fifth of the vagina 
being called Douglases or the recto-uterine pouch; the 

Two lateral or hroad ligaments'' (Fig. 134), stretched between 
the sides of the uterus and the lateral walls of the pelvis, dividing 
this cavity into two portions, each containing between its folds 
the Fallopian tube'*, the round ligament^, ovary and its liga- 
ment, parovarium, and connective tissue. 
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Describe the round ligaments of the ntems^. 

They are two muscular cords, four or five inches long, com- 
mencing at the superior angles of the uterus to pass forward 
and outward through the internal abdominal ring into the in- 
guinal canal, to become lost in the labia majora and in the fatty 
tissue of the mons Veneris ; they consist of dense fibrous tissue 
and unstriped muscle, enclosed, in the fetal state, by a process 
of the peritoneum extending a short distance into the inguinal 
canal, the so-called canal of Nuck, usually obliterated in the 
adult, but sometimes pervious throughout life ; this corre- 
sponds to the processus vaginalis of the male. 

Describe the stmcture of the uterus. 

The womb has three coats, viz. 

A serous, derived from the peritoneum, covering the fundus 
of the organ, its posterior surface, and posterior part of the 
cervix ; also the whole of the anterior surface of the body to 
a point opposite the internal os. 

A muscular, forming the bulk of the uterus, composed of 
bundles of unstriped muscular tissue interspersed with areolar 
tissue, blood-vessels, lymphatics, and nerves. The fibers are 
disposed in three layers, viz. external, in front of and behind the 
fundus ; middle layers, passing longitudinally, obliquely, and 
transversely ; and internal, arranged in two hollow cones whose 
apices surround the orifices of the Fallopian tubes, whose bases 
fuse in the middle of the uterine body ; at the internal os these 
fibers are circular and sphincteric. 

A mucous, thin, smooth, and closely adherent to the subjacent 
parts, covered with columnar ciliated epithelium, and contain- 
ing numerous tubular follicles, most numerous in the cervix ; 
when their ducts become obliterated their secretion is retained, 
forming small vesicular elevations within the os and cervix, 
called ovula Nahothi, The epithelium loses its cilia at the 
lower third of the cervix. 

Name the uterine vessels and nerves. 

The arteries are the uterine, from the internal iliac, and ova- 
rian, from the aorta, which pursue a very tortuous course and 
freely anastomose. 

The veins accompany the arteries and terminate in uterine 
plexuses ; during pregnancy they are called uterine sinuses^ 
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consisting of the lining membrane of the vein adhering to the 
walls of canals channelled through the uterine substance ; the 
Lymphatics terminate in the pelvic and lumbar glands ; the 
Nerves are branches of the inferior hypogastric and sper- 
matic plexuses, and of the third and fourth sacral nerves. 

What are the Fallopian tubes? 

They are the oviducts^ two tubes four to five inches long, ex- 
tending between the layers of the broad ligament on each side 
from the superior angle of the uterus, passing out for one inch 
to the side of the pelvis, then upward, backward, and down- 
ward to the inner surface of the ovary. Each has an isthmus^ 
ampulla, neck, and fimbriated extremiti/; the isthmus is the inner 
constricted third of the tube, opening into the uterine cavity 
by a bristle-sized orifice ; the ampulla is larger, tortuous, curves 
over the ovary, and includes one-half of the total length, pass- 
ing from the isthmus to the neck. The ovarian end expands 
like a trumpet into the in/undihulum, with its ostium ahdomi- 
nale ^" surrounded by fringe-like fimbriae, hence the term fim- 
hriaied extremity ^^; one band is attached to the ovary, ovarian 
fimbria, and has a longitudinal groove. Their walls are formed 
of a serous or peritoneal coat, a muscular, formed of longitudi- 
nal and circular fibers, and a mucous coat covered with ciliated 
columnar epithelium, continuous on one side with the uterine 
mucous membrane, on the other with the peritoneum. 

Describe the ovaries ^^ 

They are two flattened, ovoid bodies suspended by their an- 
terior margins from the back of the broad ligaments', in loops 
of the Fallopian tubes ; they have mesial and lateral surfaces, 
posterior and anterior borders, upper and lower extremities 
(His) ; they are attached by their lower extremities to the 
uterus, by the ovarian ligaments and by their upper ends to 
one of the fimbriae of the Fallopian tube ; their dimensions 
are : length, one and a half inches ; width, three-fourths of an 
inch ; thickness, one-half inch. 

Describe the structure of the ovaries. 

They consist of numerous Graafian follicles embedded in a 
fibrous stroma, covered externally by modified peritoneum, hav- 

22 
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ing columnar instead of squamous cells of a dull white appear- 
ance. 

The stroma consists of numerous spindle-cells with con- 
nective tissue and abundant blood-vessels ; a condensed periph- 
eral layer under the epithelium was formerly described as the 
tunica albuginea. The stroma has elastic and muscular tissue. 

What are the Gkraafian follicles? 

Ovisacs^ minute vesicles, 70,000 at birth, diameter from y^ 
inch (0.25 mm.) to the size of a currant when ready to rupt- 
ure ; microscopically they are seen to consist of an external 
fibro-vascular coat connected with the stroma by a vascular 
network, and an internal coat, or ovicapsule, lined with a layer of 
nucleated cells, the membrana granulosa, which are heaped up 
around the ovum at that part of the Graafian foUicle nearest 
the ovarian surface, forming the discus proligerus ; the follicle 
contains also a transparent, albuminous fluid, liqmr follicyli^ 
supporting the ovum. 

Describe the human ovum. 

It is a spherical mass of protoplasm, y^ inch (0.2 mm.) in 
diameter, just visible to the naked eye, and consists of the 

Vitelline membrane^ zona peUucida, or, best, zona radtata, as 
it possesses striae thought to be pores ; it surrounds the 

Vitellus, or i/olk, a fluid containing granules, protoplasm, deu- 
toplasm, and a nucleus ^^ inch (0.05 mm.) in diameter ; the 
nucleus is the 

Germinal vesicle, containing a smaller body, or nucleolus, the 

Germinal spot, ir^oiT ^^^^ ^^ diameter. 

What is a corpus luteum? 

An irregular yellow spot in the ovary at the site of a rupt- 
ured Graafian follicle, which differs in appearance according as 
it is a true or false corpus luteum. 

Describe the differences between these two kinds. 

The true corpus luteum is that of pregnancy ; it is single and 
increases up to a certain point, at the fifth month occupying 
sometimes the greater part of the ovary, and usually does not 
entirely disappear until one or two months after delivery. 

The false corpus luteum is that following ordinary menstrua* 
tion ; it is much smaller and disappears in about two months* 
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Name the ovarian arteries, veins, and nerves. 

The arteries are the ovarian, from the aorta, anastomosing 
with the uterine artery ; these vessels also supply the Fallo- 
pian tubes ; the 

Veins follow the arteries and form a plexus near the ovary, 
called the pampiniform plexus. 

The nerves are derived from the inferior hypogastric or pelvic 
plexus, and from the ovarian plexus ; the Fallopian tubes re- 
ceive branches from the uterine nerves. 

What is the parovarium? 

It is also called the organ of Rosenmiiller ; it is the remains 
of a fetal structure, and in the adult consists of a few closed 
convoluted tubes lined with epithelium, one commonly ending 
in a bulbous hydatid-like swelling ; at its tubal end the parova- 
rium is connected with the remains of the Wolffian duct — the 
duct of Gartner. 

THE MAMMARY GLANDS. 

Describe the mammae. 

They exist in both sexes, being in the male only rudimen- 
tary, but in the female are two large hemispherical eminences 
situated toward the lateral aspect of the pectoral region, reach- 
ing from the midaxillary line to the sternum, and from the sec- 
ond to the sixth or seventh ribs ; just below the center at the 
fourth rib projects a conical prominence, the nipple^ surrounded 
by a light-colored areola^ in which are numerous prominent 
sebaceous glands, which enlarge during pregnancy ; the color 
of both nipple and areola darkens during pregnancy, and the 
latter also extends its area. 

Describe the structure of the mammary glands. 

They are composed of gland-tissue, of fibrous tissue connect- 
ing the lobes, and fatty tissue in intervals between the lobes ; 
the lobes consist of lobules formed of a number of rounded 
vesicles grouped about a small lactiferous tube into which their 
ducts open, and by their union finally form fifteen or twenty 
excretory ducts, or tubuli lactiferi^ which converge toward the 
areola, dilating beneath it into the ampullae, at the base of the 
nipple, where they contract into straight tubes perforating the 
summit of the nipple ; the lobules are surrounded by a dense 
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capillary network during lactation, as is also the nipple, which 
becomes erected when irritated, partly from fulness of blood, 
partly from contraction of its muscular tissue. 

Name the vessels and nerves of the mammae. 

The arteries are derived from the thoracic branches of the 
axillary, intercostal, and internal mammary arteries ; the 

Veins form an anastomotic circle around the base of the nip- 
ple, called the drculus venosus, from which large vessels radiate 
to terminate in the axillary and internal mammary veins ; the 

Lymphatics chiefly run along the lower border of the pectoralis 
major to the axillary glands, a few pass through the intercostal 
spaces to the anterior mediastinal glands ; the 

Serves come from the anterior and lateral thoracic cutaneous. 

THE ORGANS OF SENSE. 

The Skin and its Appendages. 
Of what parts does the skin consist? 



"] (a) Straium comeum^ 



1 ET . 7 . ^' 7 (b) Stratum luadum, 

1. Emdermis. or cuticle, ) < cy^ ^ 7 

^ n \ D \ (c) iStratum granulosum, 

(d) Stratum mucosum, or rete Mai- 
J pighii, 

2. Derma^ cutis vera, or 1 (a) Stratum papiUare, 

corium, formed of j (b) Stratum reticulare. 

3. Stratum suhcutaneum. 

Enumerate the accessory stmctures contained in the skin. 

The tactile corpuscles, in the papillae of sensitive parts. 

Ducts of the sebaceous^ . ,, i, n i.u i ^xi. 

j ^ . 7 7 f passing throuffh all the layers of the 

and sweat-glands, ft 

Hair-follicles, ) 

Nails, hairs, sebaceous glands, sudoriferous or sweat-glands. 

Where do sweat- and sebaceous glands with the hair-fol- 
licles lie? 

Chiefly in the subcutaneous fatty tissue, but sometimes in 
the deepest layers of the corium. 
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Describe the epidermis. 

It is composed solely of epithelial cells, the deepest layer 
being columnar, more rounded in the middle portions, and flat, 
scaly, and horny on the free surface ; the deepest, softest layer 
is accurately moulded upon the papillary layer of the derma, 
and contains the skin-pigment ; it is called the stratum muco- 
sum. 

Describe the derma. 

It is a tough, flexible, and highly elastic tissue, protecting 
subjacent parts, and is the chief organ of the sense of touch ; 
excretion is eflccted by its various glands, and absorption also 
takes place from its surface. The derma consists of the 

Papillary lai/er, situated upon its free surface, presenting 
innumerable, minute, vascular, conical eminences, averaging in 
length one one-hundredth of an inch by one two-hundred-and- 
fiftieth of an inch in diameter at their bases, scattered irregu- 
larly in slightly sensitive parts, but arranged in parallel curved 
lines, forming ridges, in highly sensitive regions ; each papilla 
contains one or more capillary loops, and one or more nerve- 
fibers, some terminating in oval-shaped bodies, the tactile cor- 
pvscles, where touch is most highly developed ; Pacinian cor- 
puscles lie in the subcutaneous tissue. 

Reticular layer contains interlacing bands of white fibrous 
tissue, with some yellow elastic fibers, unstriped muscular 
fibers wherever hair exists, lymphatics, blood-vessels, and 
nerve-plexuses. 

What are the nails ? 

Flattened, horny structures of modified epithelium, covering 
the dorsal aspects of the derma of the distal phalanges of the 
fingers and toes. They are convex externally, and have a root^ 
embedded in a groove of skin, whence comes the growth in 
length ; a matrix^ that portion of the derma beneath, by which 
the nail grows in thickness ; the lunula^ the white crescentic 
portion next to the root, its color due to diminution in size, 
number, and vascularity of the papillae, which are disposed in 
longitudinal rows elsewhere in the matrix. 

What are the hairs? 

They are also modified epidermis, found everywhere in the 
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skin, except the palms of the hands and the soles of the feet, 
but vary in size. Each has a root and hair-bulb on a hair- 
papilla in a hair-follicle. 

The root^ bulbous in form, springing from a vascular papilla 
at the bottom of an involution of the epidermis and corium, 
called a hair-follicle, which sometimes extends into the sub- 
cutaneous cellular tissue ; into the hair-follicle open two to five 
sebaceous glands ; hairs are raised by smooth muscle-fibers, 
Mm. arrectores jrilorum. 

The shaft consists of a central pith or medulla, a fibrous por- 
tion or cortical substance, and a cuticle of thin flattened scales ; 
the medulla is commonly absent in fine hairs. 

The point is formed only of the cuticle and cortical portions. 

Describe the sebaceous glands. 

Most abundant in the scalp, face, armpits, around the anal, 
nasal, and oral apertures, and in the external auditory canal; 
the largest are the Meibomian glands of the eyelids. They are 
small sacculated glands, lodged in the stratum papillare of the 
corium of nearly every part, except the palmar and plantar 
surfaces; the ducts usually open into the hair-follicles, but 
sometimes on the general surface of the skin. 

Describe the sweat-glands (coil glands). 

Each has a single excretory duct and coil, situated either in 
the deepest portion of the corium, or more usually in the sub- 
cutaneous cellular tissue, and opening on the free surface by a 
spiral duct between the papillae ; the tubes are formed of an 
external fibro-cellular coat, continuous with the superficial 
layer of the corium, and a lining of epithelial cells continuous 
with the epidermis. They are found mostly in the palms and 
soles. 

What are their estimated number and area ? 

Nearly two and a half millions, forming an evaporating area 
of about eight square inches. 

The Organs of Taste. 

Where does the sense of taste reside? 

In the mucous membrane of the dorsum and sides of the 
tongue, upper portion of the pharynx, soft palate, and fauces. 
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Are there any special taste-organs? 

Certain taste-buds^ flask-like bodies, are supposed to com- 
municate with special nerves of taste ; no such continuity 
has been positively demonstrated. The taste-buds con- 
sist of spindle-shaped, flattened sustentacular cells externally ; 
the central gustatory cells have a bulging body and two 
processes, the inner may be continuous with a nerve-fibril, the 
outer passes to a gustatory pore on the mucous surface and ends 
in a cilium, taste-hair ; these bodies are found in the circum- 
vallate and fungiform papillae, at the sides of the base of the 
tongue, anterior surface of the soft palate, posterior surface of 
the epiglottis, anterior surface of the anterior pillar of the 
fauces. Special nerves of taste are probably the glossopharyngeal 
by (1) lingual branches from the posterior third and by (2) 
the chorda tympanic which communicates with this pair from 
the anterior two-thirds. 

The Organs of Smell. 

Where does the sense of smell reside ? 

In the mucous membrane lining the upper portion of the 
nasal fossae, where the olfactory nerve-filaments are distributed. 

Describe the nasal mucous membrane. 

It is also called the Schneiderian or pituitary membrane^ 
and is continuous with that of the pharynx. Eustachian tube, 
tympanum, and mastoid cells, and with that of the accessory 
nasal cavities, the frontal, ethmoidal, and sphenoidal sinuses 
and antrum ; also through the lachrymo-nasal duct with the 
conjunctiva. Its epithelium is squamous below in the vestibule, 
in the respiratory region ciliated and columnar, in the olfactory 
columnar ; it contains numerous mucous glands ; above, certain 
nucleated bodies are found, the olfactory cells of JSchultze, with 
two processes, one running between the epithelial cells to the 
free surface, the other inward, to connect with a terminal nerve- 
fiber. 

What vessels supply the exterior of the nose ? 

Lateralis nasi, from the facial to the alae of the nose ; the 
Artery of the septum, from the superior coronary ; the 
Nasal branches of the ophthalmic and infraorbital to the 
dorsum and sides of the nose ; the 

Veins terminate in the facial and ophthalmic. 
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What are the Tessels of the nasal foaas 7 

Anterior and posterior ethmoidat from the ophthalmic to the 
ethmoidal cells, frontal sinuses, and roof ; the 

ind a twig of the xiiuill meningeal from the 




Fio. 135.— The Bpheno-pslMlne Eanelion and iU branvhee; Ihe nerve^appl; 
of the left DSBSl (basa (Leidy). 



(Leidy). 

internal raasillar; to the membrane over the spongy bonea, 
meatuses, and septum ; the 

Alveolar from the internal maxillary to the antrum ; the 

Veins usually accompany the arteries, terminating in the 
facial and ophthalmic veins, and in the cranial sinuses. 
What nerves supply tlie exterior of tbe nose ? 

Branches of the/adal, infraorbital, t'li/ratrochkar, and natal 
branch of the ophthalmic. 
Describe the nerre-supply of the nasal fossie (Fig. 135). 

The olfad.irry* is distributed to the mucous membrane over 
the upper third of the septum and superior spongy bones ; the 

Natal branch of the ophthalmic' supplies the upper anterior 
part of the septum and outer wall ; then it emerges to the skin 
of the ala. 

A nterior dental branch of the nnperior maxillary supplies the 
inferior turbinated bono and inferior meatus ; the 
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Spheno-palatine ganglion^ ^ by the naso-palatme branch^, sup- 
plies the middle of the septum ; by the anterior palatine^ the 
middle and inferior spongy bones. 

The Vidian ^" supplies the upper back part of the septum and 
superior spongy bones, parts to which are also distributed the 
upper anterior nasal branches of the spheno-palatine ganglion®. 

(For the bones forming the nasal fossae, see p. ^Q.) 

The Eye. 

Describe the eyeball. 

It is a spherical organ, with the segment of a smaller trans- 
parent sphere, the cornea, forming its anterior portion, lying in 
the orbit in a cushion of fat, and held in position by the ocu- 
lar muscles, the optic nerve, conjunctiva, and eyelids. The 
following points should be studied : 

The eyeball is flattened from before backward, so its trans- 
verse diameter is the longest of the three ; it measures almost 
one inch (^^ ; 24.5 mm.) ; anteroposterior diameter, -^^ inch 
(24.0 mm.) ; vertical diameter, -^^ inch (23.5 mm.). 

Anterior and posterior poles, the centers respectively of the 
cornea and the fundus oculi. 

Aoces of eyeballs, or ocular axes which pass through the poles 
of each eye and are nearly parallel, not corresponding to the 
axes of the orbits, which diverge. 

Visual axis passes from the yellow spot through the center 
of the curvature of the refracting media, so that these axes 
converge. 

Nodal point, the center of the curvature of the refracting 
media. 

Equatorial plane, that passing through the center of the 
eyeball at right angles to the axis, dividing the globe into two 
segments, an anterior and a posterior hemisphere. 

Equator, the line where the above-mentioned plane cuts the 
surface of the eyeball. 

Meridional planes, planes coinciding with the ocular axis. 

Meridians, the lines where the meridional planes cut the sur- 
face of the eyeball. 

What is the capsule of Tenon? 

The tunica vaginalis oculi, and consists of a thin membranous 
sac isolating the eyeball and allowing free movement, arising 
from the optic foramen behind to become lost upon the scler- 



346 ESSENTIALS OF HUMAN ANATOMY. 

otic and conjunctiva in front, having a visceral layer for two- 
thirda of the globe, a parietal layer lining the fatty cushion in 
which the eye rests, both layers being lined by flattened endo- 
thelial cells : the two layers enclose a lymph-space, space of 
Tenon, into which open the lymphatics of the sclerotic, lymph- 
apace of the sheath of the optic nerve, and the perichoroidal 
space. The straight and oblique ocular muscles pierce it and 
receive sheaths from it ; it is strengthened by elastic and fibrous 
bands. Below and in front of the inferior rectus a strengthen' 
ing band of fibrous tissue runs from the lacrimal to the malar 
bone like a sling, ligamentum suspensorivm ticuli. 

Wbat are the tnnicB or coats of the eye (Fig. 136)7 

The sclerotic and eortiea, the most external, protective tunio. 



The choroid, iris, and cxliary processes, the middle or vascular 
The retina, the innermi 



What are tlie ImmoiB of the eye ? 

The refracting media arc three in number, viz. 

The aqueous, filling the anterior chamber ; 

The crystalline, or crystalline lens and capsule; 

The vitreous, filling the posterior four-fifths of the globe. 
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Describe the sclerotic. 

It is a firm, unyielding fibrous membrane, maintaining the 
form of the posterior five-sixths of the globe, thicker behind 
than in front, with a smooth white external surface except where 
tendons are attached, covered in front by the conjunctival 
membrane, and having an inner rough brown-stained surface, 
lamina fusca. Posteriorly and to the nasal side it is pierced by 
the optic nerve with whose sheath it is continuous, the sclerotic 
at this point forming a thin 

Lamina cribrosa, through whose openings the nerve-filaments 
pass, the most central orifice, called the porus opticus, transmit- 
ting the arteria centralis retinae. Surrounding the cribriform 
lamella are numerous small openings for the ciliary vessels and 
nerves ; four venae vorticosae emerge from it, and the anterior 
ciliary vessels pierce it near the corneal border. The sclerotic 
is formed of white fibrous tissue, mingled with fine elastic fibers 
and fusiform nucleated cells. The following should be noted : 

Thickness, -^ inch posteriorly (1. mm.), -^ inch anteriorly 
(0.4 mm.), about 6 mm. from the cornea. 

Lamina fusca, the pigmented tissue connecting the sclerotic 
with the choroid by fine threads which traverse a lymph-space. 

Subconjunctival tissue, loose areolar tissue binding the con- 
junctiva to the sclerotic ; the 

Arteries are few, coming from the ciliary, and forming a 
coarse network ; the 

Anterior vascular zone, surrounding the cornea, is formed by 
the subconjunctival branches of the anterior ciliary vessels; 
the existence of 

Nerves is very doubtful. 

Describe the cornea. 

It is the transparent, projecting, anterior sixth of the exter- 
nal tunic. It is not quite circular, being a little broader in the 
trai^verse than in the vertical diameter, and is set in the sclerotic 
somewhat like a watch-crystal in its case ; its thickness, one- 
thirty-second of an inch to one-twenty-second of an inch, is 
nearly the same throughout except toward the outer margin, 
where it is thinner ; it is non-vascular, the capillary vessels end- 
ing in loops at its circumference ; the nerves are numerous, from 
twenty -four to forty -five, and are derived from the ciliary and 
form the subepithelial and intraepithelial plexuses. 
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Describe the structure of the cornea. 

It consists, from without inward, of the following five layers : 

Layer of anterior epithelium, deepest cells columnar, next 
polyhedral, most supei%cial several layers of scaly cells ; the 

Anterior limiting membrane, membrane of Boumian, ^^^Jf 
inch (0.01 mm.) to y^itu ^°^^ (0.02 mm.) thick, forming a thin, 
firm, elastic layer consisting of extremely closely interwoven 
fibrils similar to those of corneal tissue proper, but with no cor- 
neal corpuscles ; it differs wholly from the posterior elastic lamina. 

The substance proper is fibrous, tough, unyielding, contin- 
uous with the sclerotic and composed of sixty superimposed, 
flattened lamellae made up of fibrillar connective tissue con- 
tinuous with fibers of the sclerotic ; the layers are held together 
by a cement-substance in which are corneal spaces, stellate in 
form, communicating with adjacent spaces by processes, each 
space containing a similarly shaped but smaller corneal cor- 
puscle which does not entirely fill it ; the 

Posterior elastic lamina (membrane of Descemet or Demours) 
is a structureless, elastic, brittle, extremely thin membrane, not 
rendered opaque by water, alcohol, or acids ; its chief pecu- 
liarity is the tendency to roll upon itself with the attached 
surface innermost, when separated from the cornea proper ; at 
its circumference it breaks up into bundles of fibers forming 
the ligamentum pectinatum iridis, and leaving little intervals 
or spaces between the bundles ; the 

Posterior endothelial layer is a single layer of polygonal, 
transparent, nucleated cells, like those lining other serous 
cavities. 

Describe the choroid (Fig. 137). 

It is a thin, dark-brown, vascular membrane investing the 
posterior five-sixths of the globe, terminating in front at the 
ciliary muscle, there bending inward to form the ciliary proc- 
esses ; externally it is loosely connected by a non-vascular 
elastic layer, the lamina svprachoroidea, with the lamina fusca 
of the sclerotic ; each has an endothelial coat, thus forming a 
lymph-space. 

Choroid proper consists of two layers; the external layer is 
formed of the larger branches of the ciliary arteries and the 
venae vorticosae^, interspersed with stellate pigment-cells, by 
the union of whose processes a delicate network is formed. 
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Internal layer^ tunica Rut/schiana, or choriocapiUaris, con- 
sists of a fine capillary plexus formed by the short ciliary ves- 
sels, which is separated from the pigmentary layers of the 
retina by the 

Lamina vitrea, membrane of Bruch^ a thin, glassy layer. 

Between the two layers of the choroid proper is a thin bound- 
ary zone of fibers, tapetum fibrosum, producing a metallic luster. 

The arteries of the choroid are the short, posterior, ciliary, 
and the recurrent branches from the long posterior and the 
anterior ciliary. 

The veins form four or five venx vorticosae (Fig. 137), which 
pierce the sclerotic midway between the corneal margin and 
the entrance of the optic nerve. 

The nerves are the long and short ciliary nerves. 

What axe the ciliary processes? 

Sixty to eighty folds form a circle by the plaiting and folding 
of the choroid at its anterior margin, which are received between 
the corresponding folds of the suspensory ligament of the lens; 
they consist of large and small processes, irregularly alternat- 
ing ; the former are about one-tenth of an inch long. They 
contain ciliary glands. 

What is the ciliary body? 

It is that portion of the middle tunic between the choroid 
and the iris formed of the ciliary muscle and ciliary processes. 

Describe the ciliary muscle^. 

A grayish triangular band of unstriped muscular fibers about 
one-eighth of an inch broad, thickest in front, thinnest behind, 
consisting of radiating and circular fibers, the former the more 
numerous, arising from near the sclero-corneal junction to pass 
backward to the choroid opposite the ciliary processes ; the 
latter are internal, and pursue a circular course around the in- 
sertion of the iris ; they are called the circular ciliary muscle, 
and were formerly described as the ciliary ligament. 

Describe the circulus arteriosus major and minor. 

The former is an anastomotic ring formed by the long ciliary 
arteries at the outer margin of the iris ; the latter, a second 
anastomotic circle, is formed by transverse ofisets from the con- 
verging branches passing forward to the pupil from the circulus 
major. 
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Describe the iris' (Fig. 137). 

It IB a thin,circuIaT, perforated, contractile curtain, suapcnded 
behind the cornea in the aqueous humor in front of the crys- 
talline lena, forming the anterior portion of the middle ocular 
tunic. It ia formed of radiating and circular mvscvlar fibers, 
and of a fibrous stroma. Anteriorly it is covered bj a layer 
of polyhedral cells resting on a fine basement-mmnhrane, being 
continuous with the membrane of Deacemet ; the posterior 
svrface is pigmented epithelinm. 

Pupil, the nearly central opening in the iris placed a little 
to the nasal side of the center ; diameter ranges from 1 mm. to 
Smm. 

lAgamentuTn pectinatum iridis, a. reticular tisauc, connecting 
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the iris with the cornea, derived from the membrane of De&- 
cemet, which aends fibrous prolongationa to the iris and sclero- 
corneal junction. 

Spaces of Fontana, the intervals between the reticulated 
fibers of the ligamentum peotinatum at the outer angle of the 
anterior chamber, which communicate with a larger space in 
the sclerotic close to the sclero-corneal junction and with the 
anterior chamber. 

Canal of ScMemm, or ginus drcidaris iridis, lined with en- 
dothelium, a venous sinus, containing two or three pleziform 
veins receiving blood from the sclerotic and ciliary plexuaea 
and communicating with the anterior ciliary veins. 

Uvea, a layer of purplish-hued pigment-cells on the posterior 
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surface of the iris continuous with the retinal pigment-layer of 
the ciliary processes. 

Sphincter pupilld^^ the narrow band of circular muscular 
fibers surrounding the pupil on its posterior surface, one-fiftieth 
of an inch wide (0.5 mm.), supplied by the third nerve through 
the ophthalmic ganglion 

Dilator pupHlae, consisting of the radiating muscular fibers 
converging from the circumference of the iris toward the 
pupillary margin, where they blend with the circular fibers ; it 
is supplied by sympathetic fibers from the ophthalmic gan- 
glion. 

Memhrana pupillaris, a delicate, transparent, vascular mem- 
brane which occluded the pupil in the fetus, usually disap- 
pearing about the eighth fetal month, but occasionally per- 
sisting ; it is nourished by many small vessels continued from 
the margin of the iris to those on the front part of the lens- 
capsule. 

Arteries are branches of the long and anterior ciliary form- 
ing the circulus iridis major and minor (see p. 194). 

Vei7is empty into those of the ciliary processes and into the 
anterior and long ciliary veins, and communicate with the canal 
of Schlemm. 

Nerves are branches of the ciliary ganglion, from the nasal 
branch of the ophthalmic division of the fifth, the third nerve 
going to the sphincter pupillae (circular fibers), the sympathetic 
to the dilator pupillae (radiating fibers), and the fifth supplying 
common sensation. 

What is the retina ? 

The innermost ocular tunic, forming a delicate, grayish, 
transparent, nervous membrane, pars optica retinse, ending near 
the ciliary body by a ragged margin, the ora serrata; its 
fibrous stroma, covered by the pigment-layer, passes forward to 
the ciliary margin of the iria sls the pars ciliaris retinae ; behind 
the iris is the pars iridica retinae. 

Macula lutea, or yellow spot of Sommering^ is an elliptical, 
elevated spot exactly in the center of the retina posteriorly, 
which corresponds to the axis of the eye ; here vision is most 
perfect, the retina being thin and crowded with nerve-elements, 
but destitute of rods and the nerve-fiber layer ; the diameter 
is 1 to 2 mm. 
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Fovea centralis is a minute central depresaioo at the sammit 
of the yellow spot ; the diameter is 0.2 mm. to 0.4 mm. 

Poms opticus is a disk at the point of entrance of the optic 
nerve, centrally pierced by the arteria centralis retinee, lying 
about -^ inch (B mm.) to the iDner side of the yellow spot 
and 1 mm. below its level ; it ia the only portion of the retina 
where the sense of vision is wanting, the blind spot; the margin 
of the disk is elevated, called the collicvlus nervi optici. 

Fan dliarii retina consists of the fibrous and pigmented por- 
tions of the retina, destitute of nerve-elements, continued over 
the ciliary processes from the ora seirata to the iria ; the 

Arteries of the retina spring from the arteria centralis retinae, 
a branch of the ophthalmic, which after piercing the optic 
nerve divides into four or five 
branches, which soon enter the 
nervous layer of the retina to 
form a fine capillary plexus not 
extending beyond the inner nu- 
clear layer ; no vessels exist in 
the fovea centralis, very few in 
the macula lutea ; there are no 
anastomoses. 

Describe the stmctnre of tlie 
retina. 

It is exceedingly complex, 
being composed from within out- 
ward of ten layers, or properly 
eight, two being boundary lines 
(Fig. 138). 

Memhrana Umiiam interna, a 
transparent membrane formed of 
retinal connective tissue, lying in 
contact with the hyaloid mem- 
brane of the vitreous humor. 

1, Nerve-Jiber layer, composed 
of continuations of optic fibers 
deprived of their medullary 
sheaths, forming radiating bun- 
dles or plexuses joining the next 

single layer of large gangtion-oells, 
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except at the macula lutea, where there are several layers ; they 
have one process prolonged into the fibrous layer, becoming con- 
tinuous with a nerve-fibril, and one or more extending into the 
inner molecular layer, or (according to some) passing through 
it to terminate in the nuclear layer. 

3. Inner molecular or reticular layer ^ made up of a reticulum 
of fibrils, mingled with processes of the ganglion-cells and those 
of the next layer, containing in the interstices minute clear 
granules. 

4. Inner nuclear layer ^ containing (1) bipolar cells with oval 
nuclei, one process passing to the inner molecular layer, 
believed to become continuous with the processes of the gan- 
glion-cells, and another passing into the outer molecular layer, 
there bifurcating and (according to some) communicating with 
rod and cone fibers ; (2) nucleated cells without branches ; 
(3) cells connected with the fibers of Mtiller. 

5. Outer molecular layer is thinner, resembles the inner molec- 
ular layer, but contains branched stellate cells — probably 
ganglion-cells. 

6. Outer nuclear layer consists of (1) rod-granules, trans- 
versely striated cells, with an external fine process connected 
with a single rod of Jacob's membrane, and an internal pro- 
longation which enlarges, then breaks up into minute fibrils 
entering the outer molecular layer; and (2) cone-granules, 
closely connected with the cones of Jacob's membrane, with a 
thick process passing inward, becoming bulbous (^cone-foot) and 
terminating by numerous fibrillae, which enter the outer molec- 
ular layer. 

External limiting membrane, a membrane formed of retinal 
connective tissue, perforated by numerous openings. 

7. Jacob's membrane or rods and cones, composed of rods ar- 
ranged perpendicularly to the surface, each composed of an outer 
and an inner portion joined by cement-substance ; and cones, 
with apices directed toward the choroid, formed of two portions, 
and like the rods having their outer segments transversely 
striated ; this is probably the perceptive layer of the retina. 

8. Pigmentary layer, formerly considered a part of the cho- 
roid, consisting of a single layer of hexagonal, pigmented epi- 
thelial cells. 

The connective tissue uniting the layers is a fenestrated, 
sponge-like structure, the membrane of MiiUer. 

23 
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The Humors. 

What is the aqueous humor? 

A small amount of clear alkaline fluid composed of water, 
96.7 per cent. ; albumin, 0.1 ; sodium chlorid and extractive, 
3.2 ; filling the anterior and posterior aqueous chambers of 
the eye. 

What are the anterior and the posterior aqueous chamhers ? 

The anterior chamber is a space filled with aqueous humor 
bounded in front by the cornea, behind by the front of the iris, 
and communicating through the pupil with the 

Posterior chamber^ also filled with aqueous humor ; it is only 
a narrow chink between the peripheral portion of the iris, the 
suspensory ligament, and the ciliary processes ; the chambers 
are separate in the fetus. 

Describe the vitreous body. 

This forms about four-fifths of the entire globe, is trans- 
parent, of the consistence of thin jelly, composed of water, 98.5 
per cent., a few salts, and a trace of albumin, and is enclosed 
everywhere in a delicate hyaloid membrane, beneath which are 
small, granular, ameboid cells ; it possesses neither vessels nor 
nerves, and has the fossa patellaris in front, where the crystal- 
line lens reposes. Running from the entrance of the optic 
nerve to the posterior surface of the crystalline lens is the 
canal of Stilling, or hyaloid canal, filled with fluid and lined 
with hyaloid membrane ; it once carried a fetal artery. 

Describe the crystalline lens with its ligaments. 

It is a transparent double convex body, more convex pos- 
teriorly than in front, enclosed in a capsnle, and is lodged in a 
depression of the hyaloid membrane, where it is retained by its 
suspensory ligament. It lies immediately behind the pupil 
surrounded and slightly overlapped by the ciliary processes, 
measuring about one-third of an inch transversely by one- 
fourth of an inch antero-posteriorly, and is composed of water, 
albuminous matter, fat, and cholesterin. The center of each 
surface is the pole; the surfaces meet in a rounded border, 
the equator. 

Capsule is transparent, very elastic, and brittle, measuring 
2 ^(^ Q inch in front, -^^^ inch behind, and is attached anteriorly 
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to the lens by a single layer of polygonal cells ; posteriorly be- 
tween the lens and the capsule thfe layer is lacking ; here fluid 
may collect post mortem, liquor Morgagni. 

At the ora serrata the hyaloid membrane splits into two 
layers ; one passes behind the lens in front of the vitreous 
humor, which is completely invested ; the other layer continues 
over the ciliary body and pars ciliaris retinae, and is called the 
zonula of Zinn ; its free part extends from the ciliary body to 
the lens-capsule, and is called the suspensory ligament of the 
lens. 

Due to plications of the ciliary body over which the zonula 
is reflected there are two sets of fibers in the suspensory liga- 
ment; one comes from the zonula as it lies on the summits of 
the ciliary processes, and goes to the periphery of the lens and 
adjoining part of its posterior capsule ; the set arising from the 
valleys between the ciliary processes passes to the anterior cap- 
sule of the lens. These sets partially cross each other at their 
origins. 

Canal of Petit, triangular on section, passes around the cir- 
cumference of the lens, bounded in front by anterior fibers of 
the suspensory ligament, behind by the hyaloid membrane, 
mesially by the capsule of the lens ; when inflated it becomes 
sacculated. 

What is the structure of the crystalline lens ? 

It is formed of numerous laminae, composed of six-sided 
^^®^s 5 0^0 ^^^^ broad (0.005 mm.), with serrated margins, 
those of contiguous fibers accurately fitting one another ; the 
lens is also divisible into three triangular segments with their 
bases outward. Each surface shows three rays of a star at 
angles of 120°. The central harder portion is called the nucleus, 
the peripheral portions the cortex ; it possesses neither vessels 
nor nerves. 

Describe the muscles of the eyeball (Fig. 139). 

Rectus superior*: origin, upper margin of the optic foramen 
and sheath of the optic nerve ; insertion, sclerotic coat three or 
four lines from the cornea ; action, turns the eyeball upward 
and inward ; 7ierve, third cranial. 

Rectus inferior ^ : origin, ligament of Zinn ; insertion, sclerotic, 
three or four lines from the cornea ; action, turns the eye down- 
ward and inward ; nerve, third cranial. 
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Bactiu Intemns : ori^n, ligament of Zinn At the inoer side of 
the optic foramen ; inxertiuA, the sclerotic, three or four lines 
from the cornea; action, turns the eye inward; nerve, third 
cranial. 

B«ctiu ■ztsmna*: oriffia, by two heads, the upper' from the 
outer mai^n of the optic foramen, the lower' from the liga- 
ment of Zinn, and a pointed bony process at the lower margin of 
the sphenoidal fissure ; iiitertion, sclerotic, as the other recti ; 
action, turns the eye outward ; nerve, sixth cranial (ahducens) ; 
between the two heads pass the ophthalmic vein, the third, 
the nasal branch of the fifth, and the sixth cranial nerves, 

Obllqnni mperlor ' : origin, one line above the inner margin 
of the optic foramen, terminating in a rounded tendon which 
plays through a fibro -cartilaginous ring or pulley ' beneath the 
internal angular process of the frontal bone, whence it passes 
beneath the superior rectus ; ituertion, sclerotic between the 
superior and the external recti, midway between the cornea 
and the entrance of the optio nerve ; action, rotates the eye on 
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its antero-poaterior asis and corrects inward deviation of the 
inferior rectus ; nerve, fourth cranial (patheticus). 

Obllquna inferior'" : oi-f^Vi, orbital plate of the superior max- 
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ilia ; insertion, sclerotic between the superior and the external 
recti ; action, rotates the eyeball outward and corrects inward 
rotation of the superior rectus ; nerve, third cranial. 
(For the muscles of the lids see p. 142.) 

Recapitulate the nerve-supply of the ocular muscles. 

Third cranial, or motor oculi, supplies the superior, internal, 
and inferior recti, and the inferior oblique muscles. 

Fourth cranial, or patheticus, supplies the superior oblique 
muscle. 

Sixth cranial, or ahducens, supplies the external rectus 
muscle. 

Describe the vascular supply of the eyeball and its appendages. 

(All branches of th^ vessels not supplying these parts will 
he omitted, having been already described on pages 191 to 194.) 

Ophthalmic, arising from the cavernous portion of the inter- 
nal carotid, entering the orbit by the optic foramen, giving ojff 
the 

Lacrimal to the lacrimal gland, conjunctiva, and upper eye- 
lid, and inosculating with the palpebral arteries. 

Supraorbital supplies the levator palpebrae and superior 
rectus muscles. 

Superior and inferior palpebral supply the eyelids. 

Nasal supplies the lacrimal sac. 

Short ciliary, six to twelve in number, penetrate the sclerotic 
around the optic nerve entrance to supply the choroid and 
ciliary processes. 

Long ciliary, two in number, penetrate the sclerotic, pass 
forward between it and the choroid to supply the iris, forming 
the circulus iri'dis major near the ciliary margin, and the cir- 
cuius iridis minor near the margin of the pupil. ^ 

Anterior ciliary, six to eight, spring from the muscular 
branches, perforate the sclerotic, and join the circulus iridis 
major. 

Arteria centralis retinse obliquely traverses the optic nerve 
to be distributed to the retina. 

Muscular branches, one superior, one inferior, to the ocular 
muscles. 

Infraorbital^ from the internal maxillary, supplies the inferior 
rectus and inferior oblique muscles and lacrimal gland. 
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What are the chief lymph-spaces of the eyeball ? 

Anterior and posterior aqueous chambers, spaces of Fontana, 
Schlemm^s and Petit^s canals, lymph-spaces of the cornea and 
iris, hyaloid canal, perivascular canals of the letina, perichoroidal 
space between the choroid and the sclerotic, cavity of the cap- 
sule of Tenon between the eyeball and the capsule, supravaginal 
and intervaginal spaces of the optic nerve. 

What veins return the blood from the eye ? 

The superior and inferior ophthalmic, emptying usually by a 
short common trunk into the cavernous sinus ; they also freely 
anastomose with the angular vein of the face. 

Name the nerves of the eye. 

Optic or second cranial, nerve of the special sense of sight. 

Motor nerves, the third, fourth, and sixth cranial. 

The ophthalmic division of the fifth supplies general sensa- 
tion by the 

Lacrimal, to the same named gland, conjunctiva, and skin of 
the upper eyelid ; also the following branches : frontal, which 
gives the supratrochlear, and supraorbital, nasal with its gan- 
glionic, long ciliary, and infratrochlear branches. Orbital or 
temporo-malar nerve from the second division of the fifth also 
enters the orbit. 

The sympathetic arises from the cavernous and carotid plexus, 
receiving communicating filaments indirectly from the spinal 
nerves, and sending branches to the third, fourth, fifth, and 
sixth nerves ; the dilator fibers (radiating) of the iris, ciliary 
ganglion, muscles of the orbit and lids, with the walls of the 
arteries, receive their sympathetic nerve-supply from this 
source ; rtie 

Short ciliary, numbering six or eight, arise from the ciliary 
ganglion, subdivide into twelve to twenty fine filaments and 
pierce the sclerotic posteriorly in two bundles, to ramify in the 
sheath of the optic nerve, choroid, ciliary muscle, iris, and 
cornea. 

Ascending branches of the spheno-palatine (^MeckeVs) ganglion, 
reaching the orbit by the spheno-m axillary fissure, usually 
supply the periosteum, send a twig to the optic nerve (Arnold), 
to the sixth nerve (Bock), to the ciliary ganglion (Tiedemann). 
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Give a brief description of the optic tracts. 

The deep origins of the nerve-fibers of these tracts are the 
optic thalami, corpora geniculata, upper pair of the corpora 
quadrigemina, which, forming two flattened bands, wind around 
the crura cerebri, to which they are slightly attached, as well 
as to the lamina cinerea and tuber cinereum, and joining in 
front of the latter they form the optic commissure (see pages 
241 and 242 for illustration and more elaborate description). 

What are the origin and course of the optic nerves ? 

They arise on either side from the optic commissure ; each 
passes into the orbit through the optic foramen with the cen- 
tral artery of the retina, which pierces it, and enters the eyeball 
through the lamina cribrosa -^ inch (3 mm.) to the nasal side 
of the yellow spot and 1 mm. below it ; these nerves are sur- 
rounded with a sheath derived from the dura mater, between 
which and the nerve is a lymph-space communicating with 
the subarachnoid and subdural spaces. 

The Appendages of the Eye. 

(Tutamina Oculi.) 

Name these. 

Eyebrows^ or supercUiaj LacrimAjd gland^ and ducts, 
Eyelids, or palpehrae, Lacrimal sac and canaliculi, 
Conjunctiva'^, a mucous Nasal duct. 
membrane, 

What are the eyebrows ? 

The arched eminences of skin surmounting the upper mar- 
gins of the orbits on each side, from which grow several rows 
of short, obliquely placed hairs ; by the attached muscles the 
eyebrows can partially shut oflP light from the eyes. 

What are the eyelids ? 

Two movable curtains protecting by their closure the eyes 
from injury ; the upper lid is the larger and more movable, 
having its own elevator muscle, levator palpehrse ; the 

Palpehral fissure is the elliptical space between the margins 
of the lids when opened, the internal and external angles being 
called, respectively, the internal and the external canthus, the 
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former being prolonged inward, leaving a triangular space be- 
tween the lids, the lacus lacrimalis, at the commencement of 
which is a small elevation on each lid, the lacrimal papilla^, 
whose summit is pierced by a minute opening, the punctum 
Ubcrimal^, the commencement of the lacrimal canal. 

What stxactures form the eyelids ? 

Externally the skin, beneath which is much loose areolar 
tissue, separating it from the fibers of the orbicularis palpe- 
brarum muscle. The lids retain their shape by means of the 
so-called tarsal cartilages — in reality dense connective tissue 
vyithout cartilage-cells — that for the upper lid being half-oval 
and the larger, that for the lower lid narrower ; these struct- 
ures are connected at their orbital margins with the circumfer- 
ence of the orbit by fibrous membranes, the tarsal ligaments ; the 
internal palpebral {tarsal) ligament^ or tendo ocvli, passes from 
the inner angle of each to the nasal process of the superior 
maxilla ; the external palpebral ligament passes to the malar bone. 

Embedded in the ocular surface of the cartilages are sebace- 
ous glands, the Meibomian^ discharging their secretion upon the 
free edge of the lids, preventing their adhesion ; they number 
thirty or forty in the upper lid, are fewer in the lower lid. 

Attached to the free margins of the lids is a double or triple 
row of stiff hairs, curved in each lid so that their convexities 
meet, preventing interlacing; these are the cilia, or eyelashes; 
just within this line is a row of modified sweat-glands, the 
glands of Moll. 

The arteries are two internal palpebrals from the ophthalmic, 
two external palpebrals from the lacrimal, the transverse facial, 
and the superficial temporal. 

The nerves are the third, seventh, and the sympathetic to the 
muscles, the ophthalmic branch of the fifth to the skin and the 
conjunctiva. 

Describe the coi^unctiva. 

It is a mucous membrane lining the inner surfaces of the 
eyelids and reflected thence, /or/itbc conjunctivae^ upon the ante- 
rior segment of the sclerotic, its epithelial layer passing over 
the cornea. 

The palpebral conjunctiva is thick, opaque, vascular, and cov- 
ered with papillae, containing numerous glands; at the inner 
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angle of the eye it forms a vertical semilunar fold, the plica 
semilunaris^. The folds formed by the passage of the conjunc- 
tiva from the lids to the eyeball are called the superior and in- 
ferior palpebral folds, the former being the deeper ; they con- 
tain numerous convoluted mucous glands, some of which 
resemble lymphoid follicles. 

The ocular conjunctiva is thin, transparent, possesses few 
vessels in health, and is loosely attached to the globe by the 
subconjunctival areolar tissue. 

The corneal conjunctiva consists only of epithelium. 

What is the caruncula lacrimalis^ (Fig. 141)? 

It is a small, conical, reddish body, at the inner canthus, 
occupying the space called the lacus lacrimalis, and is formed 
of a group of follicles, sebaceous and sweat-glands, covered 
with skin; from the caruncle project a few slender hairs. 

Describe the lacrimal apparatus. 

It consists of the lacrimal gland with its ducts, the canali- 
culi, the lacrimal sac, and the nasal duct. The 

Lacrimal gland^ (^ig. 140) is an oval, compound racemose 
gland of the size and shape of an almond, lodged in a depres- 
sion at the upper, outer portion of the orbit, its concave under 
surface resting upon the globe of the eye, the conjunctiva, 
superior and external recti muscles intervening ; it is held in 
contact with the orbital periosteum by a few fibrous bands ; it 
has two parts, the smaller one called the inferior lacrimal 
gland. It has never more than twelve 

Ducts'^ y opening by minute orifices in a row on the upper and 
outer part of the conjunctival fornix. 

Tears are taken up by the puncta, thence passing through 
the canaliculi into the lacrimal sac and nasal duct, thus reach- 
ing the inferior meatus of the nose. 

Describe the canaliculi. 

They are two minute canals* about one-half a line in diam- 
eter, commencing at the puncta ; the superior passing upward, 
then bending acutely to pass inward to the lacrimal sac ; the 
inferior passing downward, then upward and inward ; they are 
lined with mucous membrane continuous with the conjunctiva, 
and are one-third of an inch long (8 to 9 mm.). 
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What iB the lacrimal sac' (Fig. 141)? 

It JB the flattened, ovoidat, sacciform dilatation of the upper 
part of the nasal duct, lodged in the groove formed by the lac- 
rimal bone and nasal process of the superior maxillary \ its 
walls are formed of fibrous tissue covered internally by the 




Fio. 140,— The lacrimal gland and 
Uelbomian glands, seen ttoia the lensiuE iiciuji. 

Inner eurfece of the ejelida (Leldy). 

tensor tarsi muscle, and in front is the tendo ociili attached to 
the ridge of the lacrimal bone. When distended it is 15 mm. 
long and 5 or 6 mm. wide. 

Describe the naaal duct'. 

It is a membranous canal about three-fourths of an inch long 
(12 to 24 mm.), extending from the termination of the lacri- 
mal sac through the oaseous nasal duct to the inferior meatus 
of the nose, passing in a direction downward, backward, and 
slightly outward, its lumen being narrowest about the mid- 
point ; externally it is composed of fibro-areolar tissue ; inter- 
nally, of mucous membrane continuous with that of the nose 
and lacrimal sac ; the epithelial coating of the sac and duct 
is columnar and ciliated only in spots; squamous in the cana- 

What is tlie valve of Hasner? 

An imperfect valve of mucous membrane guarding the some- 
what expanded terminal opening of the duct into the inferior 
meatus of the nose ; other valvular folds are less constant. 



THE EXTERNAL EAR. 363 

The Ear. 

Where is the auditory apparatus lodged? 

In the petrous, mastoid, and tympanic portions of the tem- 
poral bone. 

Enumerate the divisions. 

mi . 7 . . ( Auricle, or pinna, 

1 he ex^erwa^ ear, comprising -< ^ ^ ? j-. ? 

' ^ ° ( Jiixtemat auditory canal. 

( Membrana tympani^ 
The middle ear^ or tympanum^ J Cavity of tympanum^ 

comprising | Mastoid cells. 

Eustachian tube. 

Vestibule, 
The internal ear, or labyrinth, J Semicircular canals, 

comprising 1 Cochlea, 

(^ Auditory nerve. 

The External Ear. 

What is the auricle or pinna ? 

Its foundation is an expanded layer of fibro-cartilage, so dis- 
posed in ridges as to concentrate and direct the waves of sound 
into the external auditory meatus, to which it is attached ; the 
cartilage is deficient at certain points where it is connected by 
fibrous tissue ; it is covered with perichondrium, outside of 
which is thin, firmly adherent skin, containing sweat- and se- 
baceous glands, and provided with short downy hairs. The 
various ridges and depressions are as follows : the 

Concha, the deep cavity leading into the meatus ; the 

Tragus, the pointed prominence in front of the concha pro- 
jecting back over the meatus, bearing on its under surface tufts 
of hair ; the 

Antitragus, a small tubercle opposite the tragus, separated 
by a deep notch, the incisnra intertragica ; the 

Helix, the external prominent margin of the auricle rising 
near the tragus ; the 

Antihelix, a parallel prominence anterior to the former, 
rising below at the antitragus, bifurcating above to form the 

Fossa of the antihelix, a triangular depression ; the 

Fossa of the helix, the narrow, curved depression between 
the helix and the antihelix (fossa scaphoidea). 
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An ear-pointy or tubercle of Darwin^ is occasionally seen on 
the postero-superior margin of the helix pointing forward ; 
it is constant in the human embryo, and permanent in many 
monkeys. 

The inferior, soft pendulous portion, formed of fat and con- 
nective tissue enclosed by integument, is the hhule of the ear. 

Describe the muscles of the external ear. 

The attollens aurem, attrahens aurem, and retrahens aurem 
have been described on page 142 ; these are extrinsic ; the in- 
trinsic are the muscles of the auricle, but slightly developed in 
man ; their motor nerve is the facial. 

Helicis major : a narrow vertical band on the anterior border 
of the helix ; 

Helicis minor : an oblique band at the root of the helix from 
the concha ; 

TragicuB : a short, vertical band on the outer surface of the 
tragus ; 

Antitragicus : stretching from the outer part of the antitragus 
to the lower part of the helix ; these four muscles are anterior. 

Transversus auricula : radiating from the posterior surface of 
the convexity of the concha to the prominence caused by 
the groove of the helix ; 

Obliquus auris : a few fibers passing from the upper back 
part of the concha to the convexity immediately above. 

Give the vascular and nerve-supply to the auricle. 

The arteries are Posterior auricular, from the external carotid. 

Anterior auricular, branch of the temporal. 
Auricular, branch of the occipital. 
The veins accompany the corresponding arteries. 
The nerves are Auricularis magnus, from the cervical plexus. 

Posterior auricular, from the facial. 
Auricfular branch (Arnold's) of the pneumo- 

gastric. 
Auricula-temporal, from the inferior maxil- 
lary division of the fifth nerve. 
Occipitalis major and minor. 

Wliat is the external auditory canal ? 

It is an osseo-cartilaginous, oval, cylindrical canal, with its 
greatest diameter vertical at the external orifice, but reversed 
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at the tympanic end ; it is narrowest at the middle. About 
one inch long (25 mm.), it is directed obliquely forward and 
inward, and slightly curved with its convexity upward, and is 
lined with thin adherent skin, containing hair-follicles and 
sebaceous and ceruminous glands in its cartilaginous portion. 
A narrow groove for the membrana tympani is at the inner 
end, called the sulcus tympanicus, interrupted above by the 
notch of Rimnus between the anterior and the posterior tym- 
panic spines. 

What are the arteries and nerves ? 

The arteries are branches of the posterior auricular, internal 
maxillary, and temporal. 

The nerves come chiefly from the auriculo-temporal branch 
of the third division of the fifth nerve and from the auricular 
branch of the vagus. 

The Middle Ear or Tympanum. 

Describe the membrana tympani. 

It forms the outer wall of the tympanum, and is an oval, 
translucent membrane placed obliquely at the bottom of the 
external auditory meatus, with its internal surface facing 
downward, forward, and inward at an angle of 55°, with its long 
axis directed downward and inward ; it inclines toward the an- 
terior and lower part of the canal ; at its upper anterior border 
is a white, pointed tubercle^ formed by the short process of the 
malleus, while a yellowish-white stripe passing from this down- 
ward and backward toward the center indicates the handle of 
the malleus. During life, when illuminated, the membrana 
tympani presents a triangular light spot or " cone of light^^ hav- 
ing its apex at the end of the malleus handle, whence it spreads 
downward and forward ; a darker central portion is the umbo, 
or shadow. The upper anterior part bridging a small notch 
in the bony ring to which the membrane is attached (the notch 
of Rivinus), is thin, consisting of loose connective tissue, ves- 
sels, and nerves, covered with skin and mucous membrane, and 
has received the name of the membrana flaccida^ or Shrap- 
nelVs membrane. 

Of what tissues is the membrana tympani composed ? 

Of the skin, which is derived from the lining of the meatus • 
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of a fibrous layer, some of whose fibers radiate from near the 
center to the circumference, others form a dense ring around 
the attached margin ; and of mucous membrane, derived from 
that lining the tympanum. The handle of the malleus passes 
between the inner and the middle layers — according to von 
Troltsch, it is received between the circular and the radiating 
fibers of the middle coat ; an anterior and a posterior pouch 
have also been described upon the external surface opening 
downward. The radial fibers are slightly bowed outward, so 
that between the depressed umbo and the attached border the 
membrane is convex externally, due to annular fibers. 

Describe the arterial supply of the membrana tympani. 

The deep auricular branch of the internal maxillary sup- 
plies the external layers, forming a plexus which communicates 
at the periphery with one in the mucous membrane formed 
from the 

Tympanic branches of the internal maxillary and internal 
carotid arteries, and by the 

Tympanic branch of the Vidian, from the internal maxillary, 
and the 
.Stylo-m^a^stoid, from the posterior auricular. 

Mention the nerves supplying the membrana tsnnpani. 

To the upper portion run filaments from the auriculo-tem- 
poral branch of the fifth, to the lower portion, the auricular 
branch of the vagus, while the mucous layer is supplied by 
the tyynpanic plexus. 

The Tympanum. 

Describe it. 

It is an irregular cavity, measuring about one-half inch an- 
tero-posteriorly, one-third inch vertically, and one-fifth inch 
transversely, situated in the petrous bone, compressed from 
without inward, being placed above the jugular fossa, having 
the carotid canal in front, the mastoid cells behind, the external 
meatus externally, and the labyrinth internally ; it communi- 
cates in front with the pharynx by the Eustachian tube, and 
presents for examination the following points : the 

Roof, a very thin plate of bone, indicated on the cranial sur- 
face by a depression on the anterior surface of the petrous 
portion of the temporal bone, the tegm^n tympani; the 
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Floor ^ narrow, corresponding to the jugular fossa, and pre- 
senting near the inner wall a small foramen for Jdcohsoris 
nerve; the 

Outer wall, the membrana tympani and bony ring to which 
it is attached, presenting three small orifices, the 

Iter chordae posterius, opening in the angle of the junction 
between the posterior and external walls, just behind the 
membrana tympani on a level with its center, for the entrance 
of the chorda tympani nerve ; the 

Glaserian fissure, petro-tympanic, just above and in front 
of the bony ring, giving passage to some tympanic vessels, 
the tympanic branch of the internal maxillary artery, and 
lodgment of the long process of the malleus ; the 

Iter chordx anterius, or canal of Hugurer, opening just above 
the preceding, for the escape of the chorda tympani nerve ; the 

Inner wall is vertical, looking directly outward, and presents 
the 

Fenestra ovalis or oval vnndow, a kidney-shaped opening 
leading into the vestibule, closed by the base of the stapes 
with its ligament ; the 

Fenestra rotunda or round window, below, at the bottom of a 
funnel-shaped depression, opening into the scala tympani of 
the cochlea, closed by the membrana tympani secundaria, 
having mucous, fibrous, and serous layers. 

Promontory, a rounded hollow eminence — the first turn of 
the cochlea — situated between the oval and the round win- 
dows, and presenting grooves lodging branches of the tym- 
panic plexus; the 

Eminence of the aquseductus Fallopii passes above the oval 
window, along the inner tympanic wall, to curve behind that 
opening nearly vertically downward along the posterior wall ; 
the 

Posterior wall presents the opening of the mastoid antrum. 

Pyramid, a hollow conical projection, behind the oval win- 
dow and in front of the vertical portion of the aquaeductus 
Fallopii, contains the stapedius muscle, whose tendon escapes 
from its summit ; a minute canal communicates with the aquse- 
ductus Fallopii, transmitting a twig of the facial nerve to the 
stapedius muscle ; the 

Opening of the mastoid antrum is above the pyramid in 
the attic. 
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The anterior vxill is wider above than below, is related to 
the carotid canal, the thin bony partition being perforated 
by the tympanic branch of the internal carotid artery ; it pre- 
sents two openings : the 

Orifice of the camtl for the ttnsor lympani muscle, which is 
situated above, close to the Kustachian tube, on the summit 
of a small conical eminence, the proceuu* cochteariformis ; the 

Opening of the Eustctehian, tube is immediately below the 
preceding, separated partially by a thin bony plate, the teptum 

What ate tlie ossicles of the tympannm ? 

Three bones forming a movable chain, passing between the 
membrana tympani and the oval window (Fig. 142), called the 
Malleus or hammer, consisting 
of an oval head articulating with 
the incus, a neck, a manubrium 
or handle, affording attachment 
near its root to the tensor tym- 
pani muscle, a short process, proc- 
essus fcrews, coming in contact with 
the membrana tympani, and a 
processus gracilis or long process, 
lodged in the Olaserian fissure, 
and fastened by bony or liga- 
mentous attachment ; the 

Incas or anvil, having a body 
(alter Graji. articulating with the malleus, a 

long procesi terminating in a rounded end, the os orbiculare, 
or lenticular process, which articulates with the head of the 
stapes, and a short process attached to the margin of the open- 
ing into the mastoid cells ; the 

Stapes or stimip consists of a head articulating with the 03 
orbiculare, a neck receiving the insertion of the stapedius mus- 
cle, two branches or crura joining the oval hose, which latter is 
connected with the margins of the oval window by ligamentous 

Describe the ligaments of the ossicles. 

The svspensory ligaTtienf of the malleus, gassing between the 
tympanic roof and the head of the malleus ; the anterior Uga- 
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ment of the malleus goes from its neck to the anterior wall near 
the Glaserian fissure ; the external ligament of the malleus, fan- 
shaped, converges from the margin of the notch of Rivinus to 
the processus brevis. 

The posterior ligament of the incus, passing between the pos- 
terior tympanic wall near the margin of the opening into the 
mastoid cells and end of the short process of the incus; the 
suspensory ligament of the incus, descending from the tympanic 
roof to the incus, near its articulation with the malleus ; the 

Annular ligament of the stapes, connecting the circumference 
of its base to the margins of the oval window ; the 

Capsular ligaments, around the articulations between the 
incus and the malleus, os orbiculare and stapes, these joints 
having their surfaces coated with hyaline cartilage and being 
provided with synovial membranes. 

Other ligaments have been described under special names, as 
accessory anterior and inferior ligaments of the malleus, and 
the obturator ligament of the stapes, this latter being a mem- 
brane filling up the opening between the crura of the stapes. 

Describe the muscles of the tympanum. 

Only two are well recognized. Sommering described four, 
others have mentioned still more ; but further research proves 
them to be ligamentous or fascial ; the major and minor laxator 
tympani muscles are now described as ligaments of the malleus. 

Tensor tsnnpanl : origin, under surface of the petrous bone, ad- 
joining portion of the cartilaginous Eustachian tube, its own 
osseous canal ; it makes a sharp bend outward around the end 
of the processus cochleariformis ; insertion, handle of the mal- 
leus near the root ; action, draws the membrana tympani in- 
ward — i. e. increases tension ; nerve, by a twig to the internal 
pterygoid muscle through the otic ganglion. 

Stapedius : origin, from the interior of the pyramid ; insertion, 
neck of the stapes; its tendon may contain a bony spine; oc- 
tion, compresses the contents of the vestibule ; it pushes the 
hinder part of the base of the stapes into the vestibule and 
draws the fore- part from it ; nerve, filament of the facial. 

Describe the arterial supply of the tympanum. 

These arteries are about six in number ; two are large, and 
form a vascular circle on the margin of the membrana tym- 

24 
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pani. The tympanic branch of the internal maxillary enters 
by the Glaserian fissure and is distributed to the membrana 
tympani, joining the 

Sti/lo-ma^toid, from the posterior auricular to the back part 
of the tympanum and mastoid cells. This enters by the stylo- 
mastoid foramen. Other small branches are the petrosal, from 
the middle meningeal, entering through the hiatus Fallopii ; 
the 

Tympanic, from the internal carotid, perforating the thin 
bony wall ; the 

Tympanic branch of the Vidian, from the internal maxillary 
and a 

Branch from the ascending pharyngeal, both by the Eusta- 
chian tube. 

What nerves supply the tympanum? 

The tympanic branch of the glosso-pharyngeal (Jacobson's 
nerve), which pierces the floor of the tympanum, and aids in 
forming the tympanic plexus, which supplies the fenestras, 
mucous membrane, and Eustachian tube ; the 

Tympanic branch of the facial, supplying the stapedius 
muscle ; the 

Branch from the otic ganglion, supplying the tensor tympani 
muscle. 

(The chorda tympani from the facial, passing into the tym- 
panum by the iter chordae posterius, emerging by the iter 
chordae anterius, arching across the cavity between the handle 
of the malleus and the long process of the incus ; it is covered 
with mucous membrane and gives ofi* no branches.) 

Describe the formation of the tympanic plexus. 

The plexus occupies shallow grooves on the inner wall of 
the middle ear, especially on the promontory, and is formed by 
(1) Jacobson\ nerve from the petrosal ganglion of the glosso- 
pharyngeal ; (2) the small deep petrosal {carotico-tympanicus 
superior^ runs in the processus cochleariformis, enters the 
foramen lacerum (middle lacerated), and joins the sympathetic 
plexus on the carotid artery ; (3) a branch joins the great 
superficial petrosal nerve in the hiatus Fallopii ; (4) the small 
superficial petrosal receives a filament from the geniculate gan- 
glion of the facial and passes to the otic ganglion; (5) th^ 
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carotico-tympanicus inferior is a sympathetic twig (or twigs) 
passing up from the carotid plexus to the tympanic plexus. 

Describe the Eustachian tube. 

It is about one and one-half inches (36 mm.) long, passing 
downward at an angle of 30° from the horizontal, forward and 
inward at an angle of 45°, the passage by which the air in the 
middle ear freely communicates with that in the pharynx, thus 
permitting equal pressures on the tympanic membrane. It con- 
sists of about one-third bone and two-thirds fibro-cartilage and 
fibrous tissue ; their point of junction is the narrowest part of 
the tube, the isthmus tuhae. 

The osseovs portion is one-half inch long, commencing at the 
lower part of the anterior tympanic wall, gradually ^^arrowing 
to terminate at the angle of junction of the petrous and 
squamous portions of the temporal bone. 

The cartilaginous portion is about one inch long, formed by 
a triangular plate of elastic fibro-cartilage curved upon itself 
into a partial tube ; but inferiorly the margins are not in con- 
tact, the defect being filled by fibrous and muscular tissue. 

The mucous membrane is continuous with that of the phar- 
ynx, and is covered with ciliated epithelium, thick below and 
thin above. 

Where is the pharyngeal orifice situated? 

At the upper lateral portion of the pharynx behind the in- 
ferior turbinated bone, above the level of the nasal floor. 

Has this tube any special muscles? 

Spheno-staphylinuB : origin, spine of the sphenoid and the car- 
tilaginous tube ; insertion, pharyngeal aponeurosis, or soft palate, 
palate bone near the posterior nasal spine, or hamular process ; 
nerve, probably the pharyngeal plexus through the spinal ac- 
cessory ; action, lifts the palate or dilates the tube. 

Salpingo-pharimgeus : a thin layer beneath the mucous mem- 
brane, rising from the cartilage of the tube, passing to the 
palato-pharyngeus muscle ; nerve and action as given above. 

Rare muscles : pterygo-salpingoideus, petro-staphylinus, pal- 
ato-staphylinus, glosso-staphylinus. The levator and tensor 
palati muscles dilate the tube. 
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Give the arterial and nerve-supply of the Eustachian tube. 

The ascending pharyngeal, from the external carotid. 

Branches of the middle meningeal, from the internal maxil- 
lary. 

Branch from the stylo-mastoid artery. 

The nerves are, in addition to those supplying the muscles 
of the tube (supra), from the fifth and seventh pairs and the 
spinal accessory. 

The Internal Ear, or Labyrinth. 

Name its divisions. 

mi, 1 1 ' *i. • 4. r Vestibule^ (Fie. 143), 

Ihe osseous labyrinth, consist- \ q, . . 7^ * ? 5 a » 

n ^ < (Semicircular canals'*, J, 

lug of ^ ' ^ ' 



The membranous labyrinth, con- 
sisting of 



Cochlea 

Utricle, 

Membranous semicircular 

canals, 
Saccule, 
Membranous cochha. 



The internal auditory canal, at the bottom of which is the 
lamina cnbrosa, for the passage of the auditory nerve and ves- 
sels and the facial nerve. 

The auditory nerve, eighth cranial (^portio mollis), is the spe- 
cial nerve of hearing, distributed only to the internal ear. 

The organ of Corti is what the retina is to the eye, viz. the 
terminal and receptive apparatus. 

Describe the internal ear. 

It is formed by a series of cavities excavated in the petrous 
bone, communicating, externally with the middle ear by the 
round and oval windows, internally, with the internal auditory 
canal ; within the osseous labyrinth, surrounded by the peri- 
lymph, is the 

Membranous labyrinth — filled with endolymph — upon which 
the auditory nerve-filaments are distributed. 

Describe the various subdivisions of the osseous labyrinth. 

The vestibule is the common central cavity with which all 
parts of the internal ear communicate, placed behind the coch- 
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lea, in front of the semicircular canals, at the inner side of the 
tympanum; it is ovoid, measuring about one-fifth of an inch 
(5 mm.) from hefore backward, as well as from above down- 
ward, less from without inward, and presents 

The feneHtra ovalis, on its outer wall, closed in the fresh 
state by the base of the stapes and its ligament. 

The Jovea }iemispherlea' , a small circular depression on its 
inner wall, perforated antero-inferiorly by several minut« 
foramina for the auditory nerves to 
the saccule ; the perforated plate is 
called the macula cribrosa. 

The cristi veeiibuli is a vertical 
ridge behind the macula cribrosa ; its 
anterior part is the pyramidal end 
ncHce , b<.low, the crista divides and 
cDcloses the Jossa cochlearts pierced 
by nerve fibers 

The aqufeduetui lestibuh at the 
back part of the inner wall, trans 
mitting a small vein and the ductus If^^'view" enlai^edMLetdyll 
endolympkaticus a tubular prolonga 

tion of the lining membrane of the veadbule ending lu a 
pouch in the cranial cavity between Ityera of the dura mater. 

The fovea hemieUipticii^ a tran aversely-oval depression on 
the roof, separated by the crista vestibuli from the fovea hemi- 

The orijices of tkf, gemieircular ciinalt^, five in number, open 
behind. 

The apertura scalse vesttbvli coehlex is situated anteriorly. 



Describe the semiciicnlar canals',','. 

They are three curved bony tubes, each describing the greater 
part of a circle or ellipse, of unequal lengths, of a diameter of 
■^ inch (1.5 mm.), each lying at a right angle to the other two 
and presenting at one end a dilatation, or ampulla, nearly 
double the diameter of the tube (2.5 mm.) ; the 

Superior semicircular canaP is vertical, describes about two- 
thirds of a circle, passes at right angles to the posterior surface 
of the petrous bone, and forms a projection upon its anterior 
surface; it is 20 mm. long; its outer end is its ampvila, open- 
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iog separately into the vestibule ; its inner iindilated extremity 
joins with that of the 

Poglerutr semieircalar canal*, opening by a common orifice 
at the back of the vestibule ; this canal is also vertical, is neatly 
parallel to the posterior surface of the petrous bone, and ia the 
longest (22 mm.), the dilated esttemity opening at the lower 
back part of the vestibule ; the 

External, or konzorttal sem'ciTCulnr canaP, is the shortest 
(15 mm.^, and is directed outward and backward ; its ampullated 
end opens into the vestibule just above the oval window, its 
other extremity by a separate orifice at the upper back part of 
the vestibule. 



Describe the cochlea. 

The cochlea' (Fig. 144) is conical, somewhat resembles a snail- 
shell, and forms the anterior part of the labyrinth ; it is placed 
almost horizontally in front of the 
vestibule, its apes directed out- 
ward, forward, and downward, its 
base corresponding to the internal 
auditory meatus ; its length is 5 
mm., and breadth at base 9 mm. 
Viewed from its base, the right 
cochlea ia coiled clockwise ; it 
presents the 

Modiohm, a central conical 
perforated by numerous 
canals for filaments of the coch- 
lear branch of the auditory nerve, 
it« apex t«rminating in a delicate 
expanded lamella, like a funnel divided longitudinally, called 
the infundihuluTn ; extending from base to apex is a canal, the 
cOMiUs centralis modioli, for a small nerve and artery. Making 
two and one-half (two and three-fourths, Quain) spiral turns 
around the modiolus is the 

Spiral canal', about one-twelfth of an inch (2 ram.) in diam- 
eter, and one and one-third inchea (33 mm.) long, narrowing 
from base to apex, there forming the cupola, where the scala 
tympani and scala vestibuli, formed by the lamina apiralia, 
communicate by the helicolrema. 
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The cochlea presents three openings : the fenestra rotunda, 
connecting the scala tympani with the middle ear, an oval 
opening from the scala vestibuli into the vestibule, and that 
of the aquaeductus cochleae* for an emissary vein; projecting 
from the modiolus is the 

Lamina spiralis^' (Fig. 144), a process formed of two bony 
lamellae, between which are numerous canals for nerve-fibers, 
defective in the last half turn of the cochlea, leaving an aperture, 
the helicotrema, and terminating by the hook-like hamvlar 
process'* 'y winding around the modiolus at the point of attach- 
ment of the lamina spiralis is the canalis spiralis modioli^ lodg- 
ing the enlargement of the cochlear nerve containing ganglion- 
cells, called i\iQ ganglion spirale, whence come the nerve-branches 
to the organ of Corti. 

What is the scala vestibuli*" (Fig. 144) ? 

It is that portion of the canal of the cochlea above the lamina 
spiralis and membrane of Reissner, communicating with the 
vestibule below and the scala tympani above, by the helico- 
trema ; it is filled with perilymph. 

Describe the scala tympani ^K 

It is that portion of the spiral canal below the lamina 
spiralis and the membranous cochlea, terminating below 
at the round window — which is closed by a membrane, the 
membrana tympani secundaria — and communicating above 
with the scala vestibuli at the helicotrema ; it is filled with 
perilymph. 

What is the aquseductus cochlese ^ ? 

A small canal transmitting a vein from the cochlea to the in- 
ferior petrosal sinus, commencing at the lower wall of the scala 
tympani, and ending to the inner side of the carotid canal on 
the inferior surface of the petrous bone. 

Describe and name the subdivisions of the membranous 
labyrinth (Fig. 145). 

It consists of a series of closed membranous sacs containing 

endolymph ; its various parts are called 

mt ..7 7 • x» p i.1, ( Utricle, ) two membra- 

The vestwule, consisting oi the i o i r 

' " ( tSaccvlCj J nous sacs, 

with the former of which communicate the three 
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Membranous semicircular canals. 

The utricle and saccule are separate, but are indirectly con- 
nected by a minute canal passing from the saccule to a similar 
one from the utricle, forming the endolymphatic duct which 
passes along the aquaeductus vestibuli to end by a blind pouch 
on the posterior surface of the petrous bone ; the saccule com- 
municates with the scala media by the canalis reiiniens. The 
endolymph in all parts thus communicates freely. 

Describe the utricle. 

It is an oblong, laterally compressed sac, filled with endo- 
lymph, placed in the upper back part of the vestibule in the fovea 
hemielliptica, communicating behind with the membranous semi- 
circular canals by five openings, and has distributed, chiefly at 
one part of its walls, numerous branches of the auditory nerve, 
at which point is a round mass of minute crystals of calcium 
carbonate, bound together by delicate fibrous tissue forming 
the otoliths^ otoconia, or ear-stones ; the thickening of the wall 
both of the utricle and saccule, where the nerves penetrate, 
is called the macula acustica. 



Ouetus 




■^ 



^jfCakalis fleunitns 

rr 
Fig. 145.— The right membranous labyrinth ; external view (enlarged) (Gray). 



What are the membranous semicircular canals ? 

They are three canals of the same shape, but one-fifth to one- 
third the diameter of the containing osseous canals, to which 
they are fastened by numerous fibrous bands ; their five ori- 
fices open into the utricle. Each has three coats, fibrous^ tunica 
propria, and an epithelial lining. 
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Describe the saccule. 

It is a globular sac, smaller 
than the utricle, to which it 
is attached at one point, and 
lies in the fovea hemispherica; 
it is surrounded with peri- 
lymph, and indirectly com- 
municates by a short canal 
with the utricle and with the 
membranous cochlea or scala 
media by the cancdis reuniens 
of Hensen, a funnel-shaped 
duct, 1 mm. long, and 0.5 mm. 
wide. The saccule is 3 mm. 
long and 2 mm. broad ; it 
contains a small bundle of otoliths ; numerous nerves open on 
its floor upon a macula. 




Fig. 146.— Section of the first turn of 
the cochlea, showing the three scalse 
(enlarged). (Leidy) 



What is the membranous canal of the cochlea'''' (Fig. 146) ? 

More usually called the scala media^ canalis cochlex, or the 
ductus cochlearisj it begins by a blind extremity at the lower 
anterior portion of the vestibule, enters the cochlea, where it 
forms in cross-section a triangular canal, its base being the 
outer wall' of the cochlea, its lower wall the membrana hasU- 
am*, its upper the membrane of Reissner^\ it is filled with 
endolymph and contains the organ of Corti *^, covered by the 
delicate membrana tectorial parallel with the basilar membrane**. 
The periosteum on the upper surface of the osseous spiral 
lamina forms an elevation, the 

Limbus laminae spiralis "', which presents an upper and a lower 
margin called respectively the labium vestibulare and labium 
tympanicum^ the groove formed between these being termed 
the sulcus spiralis ', shaped like the letter C. 



What is the membrane of Beissner **? 

A delicate membrane stretched between the outer wall of 
the cochlea and the periosteum of the vestibular surface of the 
osseous spiral lamina near the commencement 'of the limbus 
laminae spiralis"', forming the upper wall of the scala media. 
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What is the membrana basilaris ^ ? 

A thin membrane passing from the labium tympanicum to 
the wall of the cochlea, where it expands into the triangular 
ligamentum spirale^^^. It forms a part of the floor of the scala 
media, supporting on its upper surface the organ of Corti *'°. 

Describe the membrana tectoria or membrane of Corti '. 

A delicate membrane rising from the upper surface of the 
limbus near the attachment of the membrane of Reissner", 
passes over the superior labium, and dips down into the spiral 
groove like a pad ; it runs nearly parallel with the basilar mem- 
brane *•, rests upon the organ of Corti *"*, and ends in the outer 
hair-cell region. 

Describe the organ of Corti *^ (Fig. 147). 

It consists of a complex body formed by a series of some 
three thousand arches roofing over a space called the zona 
arcuata, formed of rods and epithelial hair-cells, lying upon 
the membrana basilaris*' and covered by the membrana tectoria* ; 
the 

Rods of Corti are disposed in two rows, the inner ^ and 
outer *' rods^ each rod with its swollen base resting upon the 
basilar membrane**, and its expanded upper end inclined toward 
and in contact with the opposite one, forming an arched canal ; 
the upper end of the inner rod resembles the upper end of the 
human ulna ; the same end of the outer rod resembles a swan's 
head ; there are about 5600 inner rods, 4000 outer rods ; 
basilar cells occupy the angle between the base of each rod 
and the basilar membrane. 




Fig. 147.— a pair of rods of Corti, from the rabbit (highly magnified) (Leidy). 

Hair-cells^ (Fig. 148) are epithelial cells with stifl* hair-like 
cilia;? ; outer huir-cells^ external to the outer rods"*, present four 
rows, numbering about 12,000 ; inner hair-cells present a single 
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row interDal to the inner rods"^, numbering about 3500. Each 
hair-cell, outer or inner, has about 'M hairlets. Beneath and 
between the hair-cells are the ce/k of Ditiert, each expanding 
into a phalangeal process ; the 

Lamina reticularis is formed of aeveral rows of small 
fiddle-shaped cuUcular structures called phalanges, con- 
nected together and to the heads of the 
outer rods, forming rings""", through 
which project the hairs of the outer hair- 



Sescribe tlie auditory nerre. 

Its guperfinal origin is by two roots, 
metial, from the groove between the olivary 
and restiform bodies at the lower border 
of the pons (page 246) ; the other, lateral, 
winds around the restiform body appar- 
ently connected with the auditory strise. 
It enters the internal auditory canal with 
the facial nerve, and at its end divides 
into an upper vestibular portion which 
comes from the mesial root only, and a 
foicer portion which belongs wholly to 
the lateral root and passes through the 
foramina below the crista falciformis ; it 
gives off a posterior branch and the coch- 

It is here necessary to mention some of 
the bony parts involved. The end of the internal auditory 
canal is the lamina cn'brosa, transmitting the nerves as seen 
in the diagram (Fig. 149). 
Orisia /alct/ormis runs across 
the lamina, separating a small 
superior fossa from a large in- 
ferior one. The upper fossa is 
the area cribrosa superior ; ante- 
rior to it is the orifice of the 
aqnieductus Fallopii for the en- 
trance of the facial nerve. The ii 
(1) area i^hrosa media, (2) for- 




Pro. 148.— View of 
BmBll part oflhe huma 

above (highly maga 



inferior fossa shoi 
1 m'ntfulare, i 






s posteriorly 
iteriorly (3) 
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tractus spiralis /oraminulentuSy ending in the foramen centrale 
cochleae, for the cochlear nerve. 

The vestibular division of the auditory nerve splits into fila- 
ments which pass through the area cribrosa superior^ and enter 
the vestibule through the macula cribrosa, to be distributed to 
the utricle and the ampullae of the external and superior semi- 
circular canals. 

The inferior division by its posterior branch sends twigs 
through the area cribrosa media and the openings of the 
fovea hemispherica to supply the saccule; it sends another 
branch through the foramen singulare to the ampulla of the 
posterior semicircular canal ; the 

Cochlear nerve divides into numerous filaments at the base 
of the modiolus which enter its canals, pass between the two 
plates forming the lamina spiralis, forming a plexus which con- 
tains ganglion-cells, and sends branches to supply the inner and 
outer hair-cells ; the 

Intumescentia ganglioformis Scarpse is on the vestibular 
branch in the internal auditory canal ; the two ganglia of 
Corti are on the nerve to the posterior ampulla. 

The ganglion spirale is on the cochlear nerve in the canalis 
spiralis modioli 

The branches of the auditory nerve and the apertures by 
which they leave the meatus are shown in the following table : 

Superior division or j^o utncle^^ ^^ „ ) Area cribrosa 
vestibular nerve . | ^^ J^^^^^ ^^^^„^ j superior. 

Area cribrosa 



Inferior f Posterior J 1 media. 

division 1 branch 1 ^ . • n 

^ To postenor ampulla 



Foramen sin- 
gulare. 



p , , ( Tractus spiralis foraminu- 
l lentus and foramen cen- 
(^ trale cochleae. 

Give the arterial supply of the labyrinth. 

The internal auditory^ a transverse branch of the basilar, 
enters with the nerve the internal auditory canal, there to di- 
vide into a vestibidar and a cochlear branch; the atylo-mastoid^ 
from the posterior auricular; occasionally branches from the 
occipital. 
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THE ANATOMY OF INGUINAL HERNIA. 

What is the mgamal canal? 

The canal passing downward and inward for one and one-half 
inches (3.5 em.), which lodges the spemiatic cord in the male, 
the round ligament in the female, pursuing a course nearly 
parallel to Poupart's ligament through or between the abdom- 
inal muscles, commencing at the internal abdominal ring and 
terminating at the external abdominal ring* (Fig. 150). 

Oescrihe the internal abdominal ring. 

It is an ovoidnl opening in the transveraalis fascia" midway 
between the anterior superior iliac spine and the symphysiB 




Fio. 150— The anatomy of Inguinal and femoral hernia (Leldy). 

pubis, about half an inch above Foupart'fl ligament*. It is 
bounded above and externally by arched fibers of the trana- 
versalis muscle", below and internally by the epigastric ves- 
sels"; from its circumference passes the iw/undiWi/*onw /oscitt 
on to the spermatic cord or round ligament. 

What is the external abdominal ring"? 

An obliquely triangular opening in the aponeurosis' of the 
external oblique muscle', just above the crest and to the inner 
side of the spine of the pubea ; from base to apex it averages one 
inch, by half an inch transversely. It is bounded below by the 
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crest of the pubes, above and in front bj the curved interco- 
lumnar fibers ^ and on each side by the free iJorders of the apo- 
neurosis called the internaP and external columns^ ox pillars of 
the ring ; from the margins of the ring passes on to the cord 
or round ligament, the inter columnar fascia. 

Give the boundaries of the inguinal canal. 

Anteriorly, the skin, superficial fascia, the aponeurosis of the 
external oblique throughout, and the outer third of the internal 
oblique muscles. 

Posteriorly^ the triangular fascia of the abdomen, conjoined 
tendon" of the internal oblique and transversalis muscles, 
transversalis fascia", subperitoneal tissue, and peritoneum. 

Superiorly^ the arched fibers of the internal oblique ^'^ and 
transversalis muscles. 

Inferiorly^ the union of the transversalis fascia" with Pou- 
part's and Gimbernat's ligament*. 

What is Foupart's ligament*? 

The infolded, thickened margin of the aponeurosis of the ex- 
ternal oblique, extending from the anterior superior iliac spine' 
to the spine of the pubes, from which it is reflected a short 
distance along the pectineal line, forming Qimhemat's ligament; 
an oblique band of fascia or tendinous fibers arises from the 
external oblique aponeurosis of one side to be inserted into the 
pubic crest and the pectineal line of the opposite side, passing 
inward beneath the spermatic cord behind the inner pillar, in 
front of the conjoined tendon ; it is called the triangular fascia 
of the abdomen ; the lower part of Poupart's ligament forms 
the external pillar of the external abdominal ring*. 

Describe the relations of the epigastric artery and the inter- 
nal abdominal ring. 

It passes between the transversalis fascia and the peritoneum 

along the lower inner margin of the internal ring beneath the 

spermatic cord. 

What is the cremasteric fascia? 

A series of muscular loops connected by areolar tissue in- 
vesting the spermatic cord, supposed to have been derived from 
the internal oblique muscle during the descent of the testicle, 
and, of course, absent in the female. 
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What is Hesselbach's triangle ? 

A triangular spa(ie at the lower part of the inner surface of 
the abdominal wall, bounded externally by the epigastric artery, 
and a fold of the peritoneum covering it, the plwa epigastn'ca ; 
internally by the margin of the rectus muscle, and below by 
Poupart's ligament ; the conjoined tendon stretches across the 
inner two-thirds of this space. 

What is an external or oblique inguinal hernia? 

A protrusion of an abdominal viscus, usually of the bowel, 
omentum, or both, following the course of the spermatic cord 
in the inguinal canal through both the internal and external 
rings (when complete)^ the neck of the sac being to the miter 
side of the epigastric artery. 

What are the coverings of an oblique inguinal hernia? 

Skin; super Jidal fascia ; intercolumyiar fascia ; cremasteric 
fascia ; infundihuliform fascia^ modified transversalis fascia ; 
subserous cellular tissue ; and peritoneum forming the sac. 

Where is the seat of stricture most apt to be ? 

(1) At the internal ring, (2) the inguinal canal by fibers of 
the internal oblique or transversalis muscles, (3) at the exter- 
nal ring, provided it is not at the thickened neck of the sac, 
the most usual site in old hemise. 

What is an internal or direct inguinal hernia? 

One where the protrusion passes through some part of Hes- 
selbach's triangle, passing directly through the external ab- 
dominal ring, the neck of the sac being internal to the epi- 
gastric vessels. 

What coverings has a direct Jiemia? 

The same as an oblique, except that the transversalis fascia 
takes the place of the infundihulifoi'm fascia^ and the conjoined 
tendon is substituted for the cremasteric fascia ; the fibers of 
the tendon may be forced apart or distended as an investment. 

FEMORAL HERNIA. 

Describe the femoral or crural canal (Fig. 150). 

It lies beneath Poupart's ligament*, to the inner side of the 
femoral vein *', extending from the femoral ring above to the 
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sapJienous opening" below ; it is about half an inch long, closed 
above by the septum crurale, formed of condensed areolar tissue, 
and below by the cribriform fascia^ derived from the deep layer 
of the superficial fascia, or from the fascia lata, covering the 
saphenous opening. 

The fem/jral or crural ring is an oval space between the 
femoral vein and Gimbemat's ligament, three-fifths to one inch 
in diameter, larger in the female than in the male, situated be- 
low and internal to the internal abdominal ring ; it is closed 
by the septum crurale and a lymphatic gland ; the 

Saphenous opening", fossa ovalis, is an ovoidal opening one 
and a half inches long by half an inch wide, below the inner 
portion of Poupart's ligament*, formed by the pubic portion" 
of' the fascia lata passing behind the femoral vessels, while contin- 
uous with it by the inferior comu is a strong falciform process of 
Burns **, the iliac portion of the fascia lata, passing in front of the 
vessels, its narrow pubic portion blending with the attachment 
of Poupart's and Grimbernat's ligaments ; this is called Hei/^s 
ligament '* or the superior comu ; the opening is covered in by 
the cribriform fouscia. 

Bound the crural canal. 

Anteriorly lie the transversalis fascia", Poupart's ligament*, 
and the falciform process of the fascia lata"; 

Posteriorly, iliac fascia, covering the pubic portion of the 
fascia lata; 

Externally, the fibrous septum separating it from the femoral 
vein ; 

Internally, the junction of the processes of the transversalis 
and iliac fasciae forming the femoral sheath lying against the 
outer concave edge of Gimbernat's ligament. 

Describe the position of parts around the ring. 

The spermatic cord in the male, the round ligament in the 
female, lie just above the anterior margin ; the 

Femoral vein^^ lies upon its outer side ; the 

Epigastric artery crosses the upper outer angle of the ring ; 
the 

Obturator artery once in three and a half cases arises in 
common with the epigastric, when it may closely skirt around 
the upper and inner margins of the ring. 
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Describe the septum crurale. 

It is a layer of condensed cellular tissue upon whicb lies a 
small lymphatic gland, closing the femoral ring. 

What is the crural sheath ? 

It is a continuation downward of the fascia transversalis in 
front, and of the iliac fascia behind the femoral vessels forming 
their sheath, divided by two septa into three compartments for 
the femoral artery externally, the femoral vein next, and leav- 
ing a third internally, the femoral canal, or opportunity for ic. 

Describe the deep crural arch. 

When present it is a band of fibers derived from the trans- 
versalis fascia, crossing the front of and adherent to the crural 
sheath, passing from the center of Poupart's ligament, the 
superficial crural arch, to the pectineal line behind the con- 
joined tendon. 

Where is the seat of stricture most apt to be ? 

At (1) the junction of Hey's and Gimbernat's ligaments, 
(2) the margin of the saphenous opening, (3) the neck of the 
hernial sac. 

What are the coverings of a femoral hernia? 

They are skin^ superficial fascia, cribriform fascia, crnral 
sheath, septum, crurale, subserous areolar tissue, and peritoneum 
forming the sac. 

THE PERINEUM AND ISCHIO-RECTAL REGIONS. 

Perineum (Fig. 151) includes the outlet of the pelvis from 
the apex of the subpubic arch to the tip of the coccyx, between 
the ischial tuberosities ; breadth, three and a half inches 
(9 cm.) ; length, four inches (10 cm.). A transverse line just 
in front of the anus marks an anterior urethral part, true per- 
ineum, and a posterior anal part, the ischio-rectal region, 

Ischio-rectal fossa^, of a triangular shape, between the end 
of the rectum* and the tuberosity of the ischium*' on each side ; 
its base corresponds to the skin, and apex to the point of 
division of the obturator fascia and the origin of the anal 
fascia ; its base is about one inch broad, its depth two inches, 
being deepest behind, and is bounded internally, by the 

26 
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sphincter ani*, levator ani*, and coccygeus* muscles ; externaUy^ 
by the tuberosity of the ischium" and obturator fascia; in 
front, by the line of junction of the superficial and deep 
perineal fasciae ; and behind, by the margin of the gluteus 
maximus muscle" and the great sacro-sciatic ligament. 

Jnternal pudic vessels and nerve run about one and a half 
inches above the margin of the ischiatic tuberosity, in Alcock's 
canal. 

Inferior hemorrhoidal vessels, occasionally large enough to 
give trouble after lithotomy, traverse the center of each fossa. 

Wliat is the perineum? 

It is the anterior portion of the pelvic outlet, in front of the 
ischio-rectal region ; it is of a triangular form, bounded, deeply, 
by the rami of the pubes and ischia, forming, superiorly, the 
pubic arch, and behind, by a line drawn between the ischiatic 
tuberosities ; lateral boundaries measure three to three and a 
half inches. The central point of the perineum is one inch, 
membranous urethra one and a half inches, in front of the 
anus. 

Describe the muscles of the perineum. 

External sphincter anl '^ : origin, the tip of the coccyx** by a 
tendinous band and superficial fascia ; iiisertion, the tendinous 
center of the perineum'^; action, closes the anus ; nerve, the fourth 
sacral and the inferior hemorrhoidal of the pudic. 

Internal sphincter ani : consists of an aggregation of the 
involuntary circular fibers of the intestine, forming a muscular 
ring around the anal canal two lines thick and one inch broad. 

Sphincter tertius (p. 276) : a transverse fold extending into 
the rectum on the right side three inches above the anus. 

Accelerator urinsB^ bulbo-cavernosus : it has symmetrical halves 
with a median raphe ; origin, central tendon of the perineum*^ and 
the median raph6 in front ; insertion, fibers spread over the 
front of the triangular ligament, encircle the bulb and corpus 
spongiosum, spread over the sides of the corpora cavernosa, to 
which they are partly attached and partly terminate in a tend- 
inous expansion covering the dorsal vessels of the penis ; action, 
empties the urethra after the bladder ceases to contract, per- 
haps aids in the erection of the penis ; nerve, perineal branch 
of the pudic. 
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Ereotor penla', ieckto-aiva^osu» : origin, inner surface of the 
tuberosity of the ischium, and the adjacent portion of its 
ramus (erector cliioridis in the female arises from the ischial 
tuberosity ; inserted on the side of the crus cHtoridis) ; inter- 
tian, by an aponeurosis covering the crus penis into tbe outer 




Fig. 151.— The muscles of the perineum (Lcidy). 



side and the under surface of that body ; action, maintains 
erection ; nerve, perineal of the pudic. 

Tr&nsverrai perlnel' : origin, inner front side of the tuberosity 
of the ischium ; insertion, tendinous center of the perineum 
meeting its fellow, external sphincter, and accelerator urinse ; 
action, steadies the perineal center; nerve, perineal of the pudic. 

levator anl': origin, posterior surface of the body of the 
OS pubis, spine of the ischium, from the " white line," which 
is the angle of division between the obturator and recto- 
vesical layers of the pelvic faseia; insertion, sides of the apex 
of the coccyx'', opposite muscle by a median fibrous raphfi, 
extending from the coccyx to the anal mai^n, the side of 
the rectum (or vagina) blending with the sphincter muscles, 
and the side of the prostate gland, uniting beneath it with tbe 
opposite muscle mingling with the external sphincter and trans- 
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versus perinei muscles at the perineal center^; action^ supports 
the rectum, vagina, and pelvic viscera, and with its fellow helps 
to form the floor of the pelvis, a muscle of forced expiration ; 
nerves^ perineal of the pudic and the fourth sacral. 

Compressor or constrictor urethrsB : origin^ aponeurotic, from 
the ischio-pubic rami on each side, from layers of the triangu- 
lar ligament ; insertion^ each muscle divides, surrounding the 
urethra from the prostate gland to the bulb of the urethra, 
uniting with the opposite muscle above and below this tube 
by a tendinous raph6 ; action^ shut-ofi* muscle ; nerves^ dorsal 
nerves of the penis from the pudic. 

Coccygeas^ : origin^ from the spine of the ischium, lesser sacro- 
sciatic ligament^ or obturator fascia ; insertton, into the margin 
of the coccyx and the side of the lowest segment of the sac- 
rum ; action, raises the coccyx ; completes the pelvic floor ; 
nerve, anterior branch of the fourth and fifth sacral. 

SpMncter vaginsB surrounds the vaginal orifice, and is homolo- 
gous with the accelerator urinse in the male ; origin, central ten- 
don of the perineum ; insertion, corpora cavernosa of the clitoris. 

Erector clitorldis : it replaces the erector penis muscle. 

Describe the perineal fascise. 

The superficial layer of the superficial fascia is thick, loose, 
loaded with fat, and continuous with the fasciae of the ischio- 
rectal and crural regions ; it has no bony attachments ; the 

Deep layer of the superficial fascia, superficial perineal fascia , 
CoUes^ fascia, are three names for an aponeurotic layer, con- 
tinuous in front with the dartos of the scrotum, is firmly at- 
tached to the margins of the ischio-pubic rami, external to the 
crura of the penis as far back as the ischial tuberosities, and 
passes behind the transversus perinei muscles to become the 
anterior layer of the deep perineal fascia. 

The anterior layer of the deep perineal fascia is attached 
above and laterally to the pubic arch, subpubic ligament and 
rami of the ischium and pubes beneath the crura of the penis, 
forming a dense membranous lamina, extending and attached 
to the tendinous perineal center becomiftg continuous with the 
deep layer of the superficial fascia behind the transverse peri- 
neal muscles ; it embraces the anterior extremity of the mem- 
branous urethra, which passes through it one inch below the 
symphysis pubis, and is continued forward upon it. 
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The posterior layer of the deep perineal fascia is attached like 
the preceding, but more posteriorly, embraces the back of the 
membranous urethra, and is continued backward over the outer 
surface of the prostate gland, the two layers forming the tri- 
angular ligament ; the portion of the urethra embraced between 
these layers is the membranous urethra. 

The pelvic fascia shows a white line passing from the lower 
part of the symphysis pubis to the spine of the ischium ; this 
marks the line of division into two layers, obturator and recto- 
vesical fascise. The former covers the lower part of the obtu- 
rator internus, gives off anal fascia to the under surface of the 
levator ani ; passing across the subpubic arch it forms the pos- 
terior layer of the triangular ligament. 

The recto-vesical fascia, or visceral layer of the pelvic fascia, 
descends into the pelvis upon the upper surface of the levator 
ani muscle, investing the prostate, bladder, and rectum. 

Describe Buck's or Colles' fsiscia. 

It is a moderately dense fascia investing the penis as far as 
the glans, being a prolongation downward of the deep layer of 
the superficial abdominal fascia, forming the dartos of the 
scrotum ; it directs the urine forward into the scrotum, penis, 
and upon the abdomen in rupture of the urethra. 

What layers of fkscia form the triangular ligament? 

The superficial and deep layers of the deep perineal fascia, 
or the anterior and posterior layers of the triangular ligament 
(body horizontal), or the infenor and superior triangular liga- 
ments (body erect) ; there are three names for each layer. 

What structures lie between the layers? 

Membranous urethra, Cowpers glands and ducts, 

Compressor urethrse muscle, Internal pudic vessels. 

Subpubic ligament, Pudic nerves. 

Dorsal vessels of the penis, Artemes and nerves of bulb, 

Dorsal nerves of the penis. Venous plexus. 

What structures are exposed by the removal of the deep 
layer of the superficial fascia?. 

The erector penis muscles covering the crura of the penis, 

The accelerator urinse muscle covering the corpus spongiosum 

and bulb, 
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Traiitvemu perinei muscles, 
Transverse perineal arteries. 
Superjicial perineal vessels. 

What parts are divided in lateral lithotomy? 

Skin, 

Superficial and Codes fascia. 

Inferior hemorrhoidal vessels and nerves, 

Posterior fibers of the accelerator urinse muscle, 

Transversus perinei muscle and vessels, 

Superfi^dfjd perineal vessels and nerves. 

Triangular ligament, two layers. 

Anterior fibers of the levator ani, 

Part of the compressor urethral, 

Membranous and prostatic portions of the urethra, 

Lateral lobe of the prostate gland. 

What stmctnres must be avoided in this operation? 

In front, the bulb and its artery. 

Externally, the internal pudic vessels and nerve. 

Toward the median line and posteriorly, the rectum or neck 
of the bladder, the entire division of the lateral lobe of the 
prostate, venous plexus, or pelvic fascia. 

Briefly describe the special points of interest connected with 
the female perineum. 

ThQ perineal body is the point of junction of all the muscu- 
lar and aponeurotic structures of the perineum, forming a 
pyramidal mass of tissue extending for some distance up be- 
tween the rectum and vagina, upon the integrity of which de- 
pends the proper support afforded to the pelvic viscera by the 
fi>()or of the pelvis. 

The length of the female perineum is only about one inch, 
extending from the posterior commissure to the verge of the 
anus ; the accelerator urinse muscle is replaced by the sphincter 
vaginae, encircling the vaginal outlet ; the triangular ligament, 
formed essentially as in the male, and perforated by the ure- 
thra and vagina, is much smaller and weaker. 



INDEX. 



Abdomen, 289 

muscles of, 156 

openings iu, 289 

regions of, 290 
Abdominal aorta, 201 

surgical anatomy, 212 

regions, 290 

ring, external, 381 
internal, 381 

viscera, 289 
Abducens nerve, 246 
Abductor hallucis, 179 

minimi digiti, 169, 180 

pollicis, 168 
Accelerator u rinse, 386 
Acetabulum, 83 

Acromio-clavicular articulation, 126 
Acromion process, 92 
Acromio-thoracic artery, 197 
Adductor brevis, 172 

longus, 172 

magnus, 172 

obliquus hallucis, 180 
pollicis, 168 

transversus hallucis, 181 
pollicis, 168 

tubercle of femur, 109 
Agminated glands, 274 
Alar thoracic artery, 198 
Alimentary canal, subdivisions of, 

260 
Alveolar artery, 344 

process, 46 
Alveoli of lungs, 307 
Ampulla of labyrinth, 373 
Ampullae of mamma, 339 
Amygdala of cerebellum, 237 
Anal canal, 276 
Anastomotica magna, 198, 208 
Anatomical neck of humerus, 95 



Anatomy, definition of, 17 

descriptive, 17 

regional, 17 

surgical, 17 
Anconeus, 166 
Angle of jaw, 56 

subscapular, 91 
Angular gyrus, 227 

processes of frontal bone, 23 
Ankle-joint, 137 
Annular ligament, anterior, 167 
of foot, 178 
posterior, 167 
of stapes, 369 
of wrist, 130 
Annulus ovalis, 183 
Anterior fossa of skull, 58 
Antihelix, 363 
Antitragicus, 364 
Antitragus, 363 
Antrum of Highmore, 46 
Anus, 276 
Anvil, 368 
Aorta, 188 

abdominal, 201 

relations of, in thorax, 189 

thoracic, 200 
Aortic plexus, 259 

valve, 182 
Apex of lung, 303 
Aponeuroses, 141 
Apophysis, 21 
Appendages of eye, 359 
Appendices epiploicse, 276 
Appendix auriculae, 183 

vermiformis, 275 
Aquseductus cochleae 38, 375 

vestibuli, 38, 60, 373 
Aqueous chambers, 354 

humor, 354 

391 
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Arachnoid, 223, 240 
Arbor vitsB uterina, 335 
Arch, supra-orbital, 23 
Area cribrosa, 379 
Areola of nipple, 339 
Arm, bones of, 95 

muscles of, 161 
Arnold's ganglion, 244 
Arrectores pilorum, 342 
Arteria centralis retinee, 357 
Arterise propria renales, 315 

receptaculi, 194 

rectse, 315 
Arteries, 186 

of ankle-joint, 137 

of auricle, 364 

of bladder, 321 

cerebral, 194 

of choroid, 349 

coronary, 189 

of elbow-joint, 129 

of esophagus, 270 

of Eustachian tube, 372 

of eyeball, 357 

of eyelids, 360 

helicine, 326 

of hip-joint, 133 

interlobular, 315 

of iris, 351 

of kidney, 315 

of knee-joint, 136 

of labyrinth, 380 

of larynx, 300 

of liver, 282 

of lungs, 307 

of mammse, 340 

of membrana tympani, 366 

of nose, 343, 344 

of ovaries, 339 

of pancreas, 284 

of penis, 326 

of pharynx, 26^ 

of retina, 352 

of sclerotic, 347 

of shoulder-joint, 128 

of stomach, 272 

structure of, 187 

surgical anatomy of, 211 

of testicle, 329 

of trachea, 303 

of tympanum, 369 

of uterus, 336 

of wrist-joint, 130 
Artery, acromio-thoracic, 197 



Artery, alar thoracic, 198 
alveolar, 344 
auricular, posterior, 192 
axillary, 197 
basilar, 196 
brachial, 198 
bronchial, 200 
carotid, common, 190 

internal, 193 
celiac axis, 201 
ciliary, 357 

circumflex, posterior, 198 
coronary, of stomach, 201 
cremasteric, 330 
dorsalis pedis, 210 
epigastric, deep, 205 

circumflex, 206 

superficial, 208 

superior, 196 
esophageal, 200 
facial, 192 
femoral, 206 
gastric, 201 
gluteal, 205 
hepatic, 202, 281 
hypogastric, 204 
iliac, 204 

common, 203 

external, 205 

internal, 203 

superficial circumflex, 208 
ilio-lumbar, 205 
infraorbital, 357 
innominate, 189 
intercostal, 201 

superior, 196 
lacrimal, 357 
lingual, 191 
lumbar, 203 

mammary, internal, 196 
maxillary, internal, 192 
medullary, 19, 198 
mesenteric, inferior, 202 

superior, 202 
metatarsal, 210 
musculo-phrenic, 196 
obturator, 204 
occipital, 192 
ophthalmic, 194, 357 
ovarian, 203, 336 
palpebral, 357 
pericardial, 200 
peroneal, 210 
pharyngeal, ascending, 192 
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Artery, phrenic, inferior, 202 
plantar, external, 211 

internal, 211 
popliteal, 208 
profunda, inferior, 198 

superior, 198 
pudic, internal, 204 
pulmonary, 187 
radial, 199 
renal, 202, 315 
sacral, lateral, 205 

middle, 203 
sciatic, 204 
spermatic, 203, 329 
splenic, 202, 286 
subclavian, 195 
subcostal, 201 
subscapular, 198 
supraorbital, 357 
suprarenal, inferior, 203 

middle, 202 
suprascapular. 196 
tarsal, 210 

temporal, superficial, 192 
thoracic, long, 198 

superior, 197 
thyroid, 196 

superior, 191 
tibial, anterior, 209 

posterior, 210 
tympanic, 194, 370 
ulnar, 199 
uterine, 204, 336 
vertebral, 196 
vesical, 204 
Arthrodia, 118 
Articular cavities of bone, 21 

nerve of internal popliteal, 254 
processes of vertebra, 71 
Articulations, 117 

acromio-clavicular, 126 
astragalo -navicular, 138 
atlan to-axial, 120 
carpal, 130 

carpo-metacarpal, 131 
chondro-sternal, 123 
cos to-central, 122 
costo-transverse, 123 
cos to- ventral, 122 
interchondral, 124 
interphalangeal, 132, 139 
of lower extremity, 132 
metacarpo-phalangeal, 132 
metatarso-pbalangeal, 139 



Articulations, occipito-atlantal, 119 

radio-ulnar, 129 

sacro-coccygeal, 125 

sacro-iliac, 124 

sacro-vertebral, 124 

sterno-clavicular, 126 

tarsal, 138 

tarso-meta tarsal, 139 

temporo-maxillary, 122 

tibio-fibular, 136 

vertebral, 119 
Aryteno-epiglottideus inferior, 300 

superior, 300 
Arytenoid cartilages, 296 
Arytenoideus, 300 
Ascending colon, 275 

frontal convolution, 227 

parietal convolution, 227 
Astragalus, 113 

Atlanto-axial articulation, 120 
Atlas, 72 

Attolens aurem, 142 
Attrahens aurem, 142 
Auditory canal, external, 364 

nerve, 246, 379 
Auricle, 363 

arteries of, 364 

left, 184 

right, 183 
Auricular artery, posterior, 192 

fissure, 39 

surface of sacrum, 76 
Auriculo-ventriculargroove,182, 183 

orifice, 183 
Axillary artery, 197 

surgical anatomy, 212 

vein, 215 
Axis, 72, 73 
Axis-cylinder, 222 
Azygos uvulse, 148 

veins, 217 

Back, muscles of, 150 
Bartholin, duct of, 264 

glands of, 333 
Basal ganglia, 229 
Basilar artery, 196 

cells, 378 

groove, 30 

process of occipital, 29 
Basi-occipitals, 27 
Basi-sphenoidal suture, 57 
Bauhin, valve of, 273 
Biceps, 174 
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Biceps, flexor cubiti, 162 
Bicipital groove, 95 
Bicuspid teeth, 261 
Bladder, 318 

ligaments of, 319 

nerve-supply of, 321 

structure of, 320 

vessels of, 321 
Blind spot, 352 
Body, ciliary, 349 

perineal, 390 

pituitary, 229 

restiform, 235 

of vertebra, 70 

vitreous, 354 
Bone, astragalus, 113 

atlas, 72 

axis, 73 

chemical composition of, 17 

clavicle, 89 

coccyx, 77 

cuboid, 114 

cuneiform, 103, 114 

ethmoid, 40 

femur, 106 

fibula, 112 

frontal, 22 

humerus, 95 

hyoid, 76 

ilium, 85 

of the Incas, 27 

incus, 368 

innominate, 83 

ischium, 86 

lacrimal, 48 

malar, 49 

malleus, 368 

maxillary, inferior, 54 
superior, 43 

microscopic structure of, 18 

nasal, 43 

navicular, 114 

occipital, 27 

OS calcis, 113 

OS maguum, 104 

palate, 50 

parietal, 25 

patella, 109 

pelvis, 88 

phalanges of foot, 117 
of hand, 106 

pisiform, 104 

pubes, 87 

radius, 100 



Bone, sacrum, 74 

scaphoid, 102 

scapula, 91 

semilunar, 102 

sphenoid, 31 

stapes, 368 

sternum, 80 

temporal, 35 

tibia, 110 

trapezium, 104 

turbinated, 42 
inferior, 52 

ulna, 97 

unciform, 104 

vomer, 53 
Bones of arm, 95 

classification of, 20 

of foot, 113 

of forearm, 97 

of hand, 102 

of head, 22 

of lower extremity, 106 

of trunk, 69 

of upper extremity, 89 

long, 20 

number of, 20 

pelvic, 83 

sesamoid, 20 

Wormian, 20 
Bowman's capsule, 313 

membrane, 348 
Brachial artery, 198 

surgical anatomy, 212 

plexus, 249 
Brachialis anticus, 163 
Brachio-radialis, 165 
Brain, 224 

convolutions of, 226 

fissures of, 225 

ventricles of, 231 

weight of, 224 
Brim of pelvis, 88 
Broad ligament of liver, 277, 278 
pulmonary, 308 
of uterus, 335 
Bronchi, 302 
Bronchial artery, 200 
Bronchioles, 307 
Bruch, membrane of, 349 
Brunner's glands, 274 
Buccinator, 144 
Buck's fascia, 389 
Bulb of corpus callosum, 325 

of corpus spongiosum, 325 
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Bulbi vestibuli, 333 
Bulbs, olfactory, 232 
Burns, falciform process of, 384 
Bursa, pharyngeal, 268 
subcrural, 134 

Calamus scriptorius, 234 
Calcarine fissure, 226 
Calices of kidney, 313 
Calloso-marginal fissure, 226 
Canal, alimentary, 260 

anal, 276 

for Arnold's nerve, 61 

auditory, external, 364 

carotid, 38 

central, of cord, 241 

crural, 383 

dental, 44, 56 

femoral, 383 

Haversian, 18 

of Huguier, 36, 367 

hyaloid, 354 

infraorbital, 45 

inguinal, 381 

for Jacobson's nerve, 61 

malar, 64 

medullary, of humerus, 95 

of neck, 336 

palatine, 52 

of Petit, 355 

portal, 282 

sacral, 76 

of Schlemm, 350 

semicircular, 373 

spiral, 374 

of Stilling, 354 

for tensor tympani muscle, 61 

of tibia, 110 

Vidian, 34 

of Wirsung, 284 
Canaliculi of bone, 18 

lacrimal, 361 
Canalis centralis modioli, 374 

cochleae, 377 

hypoglossi, 30 

reuniens, 377 
Cancellous tissue of bone, 18 
Canine teeth, 261 
Can thus of eye, 359 
Capillaries, 187 
Capsular ligament, ] 19 
of hip, 132 
of ossicles, 369 
Capsule of Bowman, 313 



Capsule of Glisson, 276, 279, 281 

of lens, 354 

of Tenon, 345 
Capsules, suprarenal, 288 
Caput coli, 274 

gallinaginis, 322 
Cardia of stomach, 270 
Cardiac incisure, 305 

nerve, inferior, 257 
superior, 256 

plexus, great, 258 
superficial, 259 

veins, 220 
Carotid artery, common, 190 

surgical anatomy, 211 
internal, 193 

canal, 38 

plexus, 257 
Carpal articulations, 130 

bones, 102 
Carpo-metacarpal articulations, 131 
Cartilage arytenoid, 296 

cricoid, 295 

thyroid, 295 
Cartilages, costal, 83 

cuneiform, 297 

of larynx, 295 

of Santorini, 297 

tarsal, 360 

of Wrisberg, 297 
Caruncula lacrimalis, 361 
Carunculse myrtiformes, 333 
Cauda equina, 256 
Caudate nucleus, 230 
Cavernous groove, 32 

plexus, 257 
Cavities of bones, 21, 22 

orbital, 61 
Cavity, sigmoid, 99, 100 
Cavum Meckel! i, 244 
Cecum, 274 
Celiac axis, 201 
Cells of Dieters, 379 

gustatory, 343 
Cement of tooth, 261 
Center of ossification, 20 
Central lobe, 226 
Cerebellum, 236 

arrangement of gray matter of, 
237 

lobes of, 236 

peduncles of, 235, 237 

sulci of, 236 
Cerebral arteries, 194 
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Cerebral fissnres, 225 

fossa, posterior, 60 

fossse, 58 

lobes, 225 
Cerebrospinal fluid, 240 
Cervical gauglift, 256, 257 

plexus, 248 
Cervicalis ascendens, 153 
Cervix uteri, 334 
Chambers of eye, 354 
Check ligament, 121 
Chondrigen, 17 

Chondro-sternal articulations, 123 
Chorda tympani, 266, 370 
Chordae tendinese, 184 
Choriocapillaris, 349 
Choroid, 348 

plexus, 232 
Cilia, 360 
Ciliary arteries, 357 

body, 349 

ganglion, 244 

muscle, 349 

nerve, 358 

processes, 349 
Circle of Willis, 194 
Circulus arteriosus, 349 

venosus, 340 
Circumferential lamellsB, 19 
Circumflex artery, anterior, 198 
posterior, 198 

nerve, 250 
Circumvallate papillse, 266 
Clavicle, 89 

development of, 91 

muscular attachments of, 91 
Clinoid processes, 32 
anterior, 34 
Clitoris, 332 
Clivis, 237 
Coccygeal ganglion, 256 

nerves, 256 
Coccygeus, 388 
Coccyx, 77 
Cochlea, 374 

membranous canal of, 377 
Cochlear nerve, 379, 380 
Collateral fissure, 226 
Colles' fascia, 388, 389 
Colliculus nervi optici, 352 
Colon, 274 

ascending, 275 

descending, 275 

transverse, 275 



Columnse carnese, 184 
Columns of Bertin, 313 

of spinal cord, 240 

of vagina, 334 
Commissures, cerebral, 230 
Communicans fibularis, 254 

peronei, 254, 255 
Compact tissue of bone, 18 
Complexus, 154 
Compressor narium minor, 144 

nasi, 144 

urethrse, 388 
Concentric lamellee, 18 
Concha, 363 

Condylar foramen, anterior, 30 
posterior, 29 

fossa, posterior, 29 
Condyles, 21 

of femur, 108 
Condyloid foramen, anterior, 61 
posterior, 61 

process, 54 
Cone-granules, 353 
Cone-foot, 353 
Cone of light, 365 
Coni vasculosi, 328 
Conjoined tendon, 156 
Conjunctiva, 360 
Conoid tubercle, 90 
Constrictor muscles of pharynx, 268 

urethrse, 388 
Conus arteriosus, 184 

medullaris, 240 
Convolutions of brain, 226 
Coraco-brachialis, 162 
Coracoid process of scapula, 93 
Cornea, 347, 348 
Cornicula laryngis, 297 
Cornua of cord, 240 

of hyoid bone, 78 
Corona glandis, 326 
Coronal suture, 25, 57 
Coronary arteries, 189 

artery of stomach, 201 

ligaments of liver, 278 

plexus, 259 

sinus, 270 

valve, 183 
Coronoid fosvsa, 54, 56, 97 

process. 99 
Corpora albicantia. 229 

cavernosa, 325 

quadrigemina, 233 

striata, 230 
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firobrifttm 
HiBhmori, i^i 

BpoHgioaum. rKi5 
Corpuscles, Pacinian, 311 

tactile, 341 
CorroEatoc suporeilii, 142 
Oorti, Kunglia of, SHO 

membraDc of. 378 

organ of, 3Tf) 

rods of, 378 
Cortical substance of kidner, 313 
Ccetal cartilages, 63 
Costu-CBntral articulatioru, 122 
Ooato-cUvlcular lLu(>, 310 
Costo-traiisverse articulations, 123 
Caito-vertebral artienlatioua. 122 
Cotyloid cavity. 83 

ligament. 133 

notuh, S3 
Cowper'a glands, 324 
Cranial eanglla, 214 

Dtifvee, 241 

topography, 237 
Craniuin, boni^s of, SS 
Crcmaster moEcle, 328 
Cremasteric fti^ry 3.TO 

fascia. 382 
Crest of tboillnm. 85 

of tibia, 110 
Cribriform plate of etbmoiil bone, 

CricD-arrtsnoIilous lateralis, 299 

poHticaa, 299 
Cricoid cartilage, 295 
Crico-thyroiileus, 399 
Crista falciforrais, 379 

galli. in 

vestibnli, 373 
Crown of tooth, 9fin 
Oradal ligaiaent. 121, 134, 135 

(■rural arch. 31*5 

boundaries of, 384 



sliexth, 385 
CrureuB, 172 
Crus cerebri, 229 



Crypts of Lieberkuhu, 274 
Crystal line lens. 354 

structure of, 355 
Cuboid boue, 114 
Culmen. 237 
Cuneat« lobe, 238 
Cuuciforui bo DP, 103, 114 

curtilages. ^T 
Cupola of coclilea. 374 
Curvaturua of etumach, 270 
Curved Hue. 28 
Cutaneous nerves of arm, 860 
Cuticle, 341 
Cystic duct, 2^ 

Daktos, 327 
Dariviu, tubercle of, 364 
Decussation of pyramids, 235 
Deltoid, 161 

iborelo,-!» 
Demonrs. meiubrazjc of, 348 
Denial i-anal. 44 

inferior, 5« 

groove of Goodsir, 263 

papilla, 263 

ridge, 263 

Assure, 226 
Dentate nucleus, 235 
Dentinal fibers, 263 

tubes, 261 

tubules. 263 
Dentine, 261 
Depressor alw nasi. 144 

angnii oria. 144 

iHbliinforiom, 144 
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le of. 348 



Dcr. 

DescendTng colon. 275 
Diagonal line, 108 
Diameters of pelvia. 89 
Diaphragm, 160 
Diaplirsis. 23 
DinrtlircMia. 117. 118 
DigiL'^tric fos.™. 36 

uiiiscle, 147 
Digestive organs. 2S9 
nigilAl depressions, 35 

fntisa, 108 
Dilator naria anterior, 143 



posfenor, I 
pillro, 351 



Discus proligerua, 
Domalia pedis artery, 210 
Darsi-spinal veins, S17 
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Dorso-lumbar nerve, 252 
Dorsum sellae, 32 
Douglas's pouch, 334 
Duct of Bartholin, 264 

common bile-, 282 

cystic, 282 

c^jaculatory, 331 

of Gartner, 339 

hepatic, 281 

lacrimal, 361 

lymphatic, right, 221 

nasal, 362 

pancreatic, 284 

of Bivinus, 265 

Stensen's, 265 

thoracic, 221 

thyro-glossal, 266 

Wharton's, 265 
Ductless glands, 284 
Ductus cochlearis, 377 

communis choledochus, 282 

endolymphaticus, 373 
Duodenum, 272 
Dura mater, 240 

cerebral, 222 

sinuses of, 214 

Eab. 363 

external, 363 

internal, 372 

middle, 365 
Ear-point, 364 
Ear-stones, 376 
Eighth nerve, 246 
i^'aculatory duct, 331 
Elbow-joint, 128 
Eleventh nerve, 247 
Eminence of aqueductus Fallopii, 
367 

ilio-pectineal, 87 
Eminentia arcuata, 38, 60 

articularis, 35 

collateralis, 231 
Emissary veins of San tori ni, 214 
Emulgent vein, 316 
Enamel cells, 263 

columns, 261 

membrane, 263 

organs, 263 

pulp, 263 

of tooth, 261 
Enarthroses, 118 
Endocardium, 186 
Endolymph, 375 



Endosteum, 19 
Eusiform cartilage, 80 
Epeucephalon, 224 
Epicondyle of femur, 109 

of humerus, 96 
Epidermis, 341 
Epididymis, 328 
Epigastric artery, deep, 205 
superficial, 208 
superior, 196 
region, 290 
Epiglottis, 297 

muscles of, 300 
Epiphysis, 22 

cerebri, 233 
Equator of eye, 345 

of lens, 354 
Equatorial plane of eye, 345 
Erectile tissue, 326 
Erector clitoridis, 387 
penis, 387 
spinse, 152 
Esophageal artery, 200 
Esophagus, 269 
Ethmoid bone, 40 

articulations of, 42 
centers of ossification of, 42 
cells, 41 

process of inferior turbinated, 
52 
Ethmoidal canals, 25 
foramen, 64 
foramina, 58 
notch, 24 
spine, 31 
Ethmo-sphenoidal suture, 64 
Eustachian tube, 371 

opening of, 368 
valve, 183 
Exoccipitale, 27 
Extensor brevis digitorum, 179 
hallucis, 179 
pollicis, 167 
carpi radialis longior, 165 

ulnaris, 166 
coccygis, 155 

communis digitorum, 166 
indicis, 167 
longus digitorum, 175 
hallucis, 175 
pollicis, 167 
minimi digiti, 166 
ossis metacarpi pollicis, 166 
External capsule, 230 



INDEX. 



399 



External ear, 363 

oblique muscle, 156 
Eye, 345 

appendages of, 359 

coats of, 346 

nerves of, 358 
Eyeball, 345 

muscles of, 355 
Eyebrows, 359 
Eyelashes, 360 
Eyelids, 359 

Facial artery, 192 

nerve, 246 
Falciform ligament of liver, 277,278 

process of Burns, 384 
Fallopian tubes, 337 
False pelvis, 88 

ribs, 80 

vertebrse, 69 
Falx cerebelli, 223 

cerebri, 222 
Fang of tooth, 260 
Fascia, Buck's, 389 

Colics', 388. 389 
• cremasteric, 382 

dentata, 232 

infuudibuliform, 328 

intercolumnar, 328 

lata, 170 

lumbar, 158 

palmar, 167 

pelvic, 389 

plantar, 179 

recto- vesical, 389 
Fascise, 141 

of foot, 178 

of hand, 167 

perineal, 388 
Fasciculus teres, 334 
Fauces, pillars of, 264 
Female generative organs, 331 

perineum, 390 

urethra, 323 
Femoral artery, 206 

common, surgical anatomy, 
213 

canal, 383 

hernia, anatomy of, 383 
coverings of, 385 

ring, 384 

superficial, surgical anat- 
omy, 213 
Femur, 106 



Femur, development of, 109 

muscular attachments of, 109 
Fenestra oval is, 367, 373 

rotunda, 367 
Fibula, 112 
Fibular nerve, 255 
Fifth nerve, 243 

ventricle, 233 
Filiform papillse, 266 
Filum terminale, 240 
Fimbriffi of oviduct, 337 
First nerve, 241 
Fissure, auricular, 39 
calcarine, 226 
calloso-marginal, 226 
collateral, 226 
dentate, 226 
Glaserian, 35, 61, 367 
of liver, 278 
longitudinal, 228 
of liver, 278 
palpebral, 359 
parieto-occipital, external, 225 

internal, 226 
petro- tympanic, 367 
pterygomaxillary, 69 
of Rolando, 225 

location of, 238 
sphenoidal, 60, 64 
spheno-maxillary, 64, 68 
of Sylvius, 225 

location of, 238 
transverse, 226 

of liver, 278 
umbilical, 278 
Fissures, cerebral, 225 
of spinal cord, 240 
Flat bones, function of, 21 
Flexor accessorius, 180 
brevis digitorum, 179 
hallucis, 180 
minimi digit!, 169, 181 
pollicis, 168 
carpi radialis, 163 

ulnaris, 164 
longus digitorum, 177 
hallucis, 177 
pollicis, 165 
profundus digitorum, 164 
snblimis digitorum, 164 
Floating ribs, 80 
Flocculus, 237 
Flood's ligament, 127 
Folds of Houston, 276 
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Folium cacuminis, 237 
Fontana, si>aces of, 350 
Fontanels, 58 
Foot, bones of, 113 

mascles of, 179 
Foramen for Arnold's nerve, 38 

c«ecum, 58, 266 

of frontal bone, 24 

centrale cochleae, 380 

condylar, anterior, 61 
posterior, 29 

condyloid, posterior, 61 

ethmoidal, 58, 64 

intervertebral, 70 

for Jacobson's nerve, 38, 367 

jugular, 38 

lacerum medium, 60 
posterius, 30, 61 

magnum, 29, 61 

of M^endie, 240 

malar, 49 

mastoid, 36, 61 

medullary, 90, 99 
of femur, 108 
of radius, 100 

mental, 55 

of Monro, 232 

obturator, 84 

optic, 34, 66 

ovale, 60 

of sphenoid, 33 

parietal, 26 

rotundum, 32, 60 

sacral, 75, 76 

of Scarpa, 47 

singulare, 379 

spheno-palatine, 51, 67 

spinal, 72 

spinosum, 33, 60 

of Stensen, 47 

stylo-mastoid, 39, 61 

supra-orbital, 23, 65 

thyroid, 84 

Vesalii, 33, 60 

of Winslow, 293 
Foramina Thesbesii, 183 
Forearm, bones of, 97 

muscle of, 163 
Fornix, 232 

coujunctivsB, 360 
Fossa, anterior, of skull, 58 

of antihelix, 363 

canine, 44 

capitis, 106 



Fossa, cerebral, 58 

coronoid, 97 

digastric, 36 

digital, 108 

glenoid, 94 

of helix, 363 

iliac, 85 

incisive, 44 

infraorbital, 45 

infraspinous, 91 

ischio-rectal, 385 

jugular, 30 

lacrimal, 24, 63 

nasal, 66 

navicularis, 322 
female, 333 

olecranon, 97 

ovalis, 183, 384 

patellaris, 354 

pterygoid 34 

of Rosenmiiller, 268 

scaphoidea, 363 

of skull, anterior, 58 
middle, 60 

sphenomaxillary, 69 

subarcuate, 61 

sublingual, 55 

submaxillary, 56 

subscapular, 91 

supraspinous, 91 

temporal, 67 

triangularis, 296 

trochlear, 24 

vesicalis, 278 

zygomatic, 68 
Fourchette, 333 
Fourth nerve, 242 

ventricle, 234 
Fovea centralis, 352 

hemielliptica, 373 

hemispherica, 373 
Frenum linguae, 266 

preputii, 326 
Frontal bone, 22 

articulations of, 25 
centers of ossification of, 25 
muscles from, 25 

crest, 24 

eminences, 23 

lobe, 225 

process, 49 

sinuses, 23, 25 

sulcus, 24 
Frouto-malar suture, 64 
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Fron to-parietal suture, 57 
Fronto-sphenoidal suture, 64 
Fundamental lamellae, 19 
Fungiform papillse, 266 
Funiculus cuneatus, 235 

gracilis, 235 

of Rolando, 235 

Gaertnee, duct of, 339 
Gall-bladder, 282 
Ganglion, Arnold's, 244 

of Bochdalek, 244 

cervical, 256, 257 

ciliary, 244 

coccygeal, 256 

of Corti, 380 

Gasserian, 243, 244 

impar, 256 

otic, 244 

of Ribes, 256 

spheno-palatine, 244 

spirale, 375, 380 

submaxillary, 245 

of Valentin, 244 
Grang] ionic layer of retina, 352 
Gasserian ganglion, 243, 244 
Gastric artery, 201 
Gastrocnemius, 176 
Gastro-colic omentum, 293 
Gastro-hepatic omentum, 293 
Gastro-splenic omentum, 294 
Gemellus inferior, 174 

superior, 174 
Grenerative organs, female, 331 

male, 324 
Genial tubercles, 55 
Geniobyoglossus, 147 
Geniohyoid muscle, 147 
Genitocrural nerve, 253 
Germinal spot, 338 

vesicle, 338 
Gimbernat's ligament, 156 
Ginglvmus, 118 
Glabella, 23, 237 
Gladiolus, 80 
Gland, lacrimal, 361 

lingual, 266 

mammary, 339 

parotid, 264 

prostate, 324 

sublingual, 265 

submaxillary, 265 

thymus, 287 

thyroid, 286 

26 



Glands of Bartholin, 333 

Brunner's, 274 

Cowper*s, 324 

ductless, 284 

of Littr6, 323 

Meibomian, 360 

of Moll, 360 

parathyroid, 287 

Peyer's, 274 

salivary, 264 

sebaceous, 342 

solitary, 274 

sweat-, 342 

Tyson's, 326 
Glandulse Tysonii odorlfersB, 326 
Glans penis, 326 
Glaserian fissure, 35, 61, 367 
Glenoid fossa, 35, 94 

ligament, 127 
Glisson, capsule of, 276, 279, 281 
Glosso-epiglottic folds, 297 
Glosso-pharyngeal nerve, 247 
Glottis, 298 
Gluteal artery, 205 

lines, 85 

nerves, 254 
Gluteus maxim us, 173 

medius, 173 

minimus, 173 
Gomphosis, 118 
Graafian follicles, 337, 338 
Gracilis, 172 

Groove, auriculo-ventricular, 182, 
183 

bicipital, 95 

infraorbital, 64 

sacral, 76 

spiral, 95 

subclavian, 90 
Gubernaculum testis, 331 
Gustatory cells, 343 

pore, 343 
Gyri226 
Gyrus fornicatus, 226 

HAiR-bulb, 342 

Hair-cells of Corti's organ, 378 

Hair-follicle, 342 

Hair-papilla, 342 

Hairs, 341 

Hammer, 368 

Hamstring, inner, 175 

outer, 174 
Hamular process, 34, 48, 375 
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Hand, bones of, 102 

fascise of, 167 

muscles of, 168 
Hard palate, 263 
Hasner, valve of, 362 
Haversian canals, 18 

system, 18 
Head, bones of, 22 

of bone, 21 

of femur, 106 

of fibula, 112 

of humerus, 95 

muscles of, 142 

of radius, 100 

of rib, 81 

of tibia, 110 

veins of, 214 
Heart, 182 

structure of, 186 

veins of, 220 
Helicine arteries, 326 
Helicis major, 364 

minor, 364 
Helicotrema, 374 
Helix, 363 
Hemiarthrosis, 117 
Heule's loop, 313 
Hensen's line, 140 
Hepatic artery, 202, 281 

duct, 281 

veins, 280 
Hepato-duodenal ligament, 293 
Hernia, femoral, anatomy of, 383 

inguinal, anatomy of, 381 
Hesselbach's triangle, 383 
Hey's ligament, 384 
Hiatus Fallopii, 38, 60 
Highmore, antrum of, 43, 46 
Hilum of kidney, 313 

of liver, 278 

of lung, 304 

of spleen, 285 
Hip-joint, 132 
Hippocampus major, 231 
Histology, definition of, 17 
Horizontal plate of palate bone, 52 
Horner's muscle, 142 
Houston's folds, 276 
Huguier, canal of, 86, 367 
Humerus, 95 

development of, 97 

muscular attachments of, 97 
Humors of eye, 346, 354 
Hunter's canal, 172 



Hyaloid canal, 354 

membrane, 354 
Hydatids of Morgagni, 329 
Hymen, 333 
Hyoglossus, 148 
Hyoid bone, 78 

Hypochondriac regions, 290, 292 
Hypogastric artery, 204 

plexus, 259 

region, 291 
Hypoglossal nerve, 248, 267 

Ileo-cecal valve, 273 
Ileum, 273 
Iliac artery, 204 

common, 203 

surgical anatomy, 212 
deep circumflex, 206 
external, 205 
internal, 203 

surgical anatomy, 213 
superficial circumflex, 208 

fossa, 85 

vein, common, 219 
internal, 219 
Iliacus, 170 
Ilio-costalis, 152 
Ilio-femoral ligament, 132 
Ilio-hypogastric nerve, 252, 253 
Ilio-inguinal nerve, 253 
Ilio-lumbar, artery, 205 
llio-pectineal eminence, 87 

line, 87 
Ilio-tibial band, 170 
Ilium, 85 

Impression, rhomboid, 91 
Incisive fossa, 44 
Incisor crest, 47 

fossa, 55 

teeth, 261 
Incisura cerebelli, 236 

intertragica, 363 
Incus, 368 

Inferior curved line, 28 
Infracostalos, 159 
Infraorbital artery, 357 

groove, 45, 64 
Infraspinatus, 162 
Infraspinous fossa, 91 
Infratemporal ridge, 33 
Infundibula of lungs, 307 
Infundibuliform fascia, 328 
Infundibulura, 229 

of cochlea, 374 
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Inguinal canal, 381 

boundaries of, 382 
hernia, anatomy of, 381 
external oblique, 383 
internal or direct, 383 
regions, 290, 292 
Inion, 237 

Innominate artery, 189 
bone, 83 
veins, 216 
Insertion of muscle, 141 
Interclavicular notch, 80 
Intercolumnar fascia, 328 
Intercostal arteries, 201 
superior, 196 
muscles, external, 159 
internal, 159 
Interlobular arteries, 315 

veins, 280 
Intermediate disk, 140 
Internal capsule, 230 
ear, 372 

oblique muscle, 156 
Interossei, dorsal, 169 
of foot, 181 
palmar, 169 
plantar, 181 
Interosseous border, 100 
ligament, 125 

of carpus, 131 
membrane of arm, 130 

of leg, 136 
nerves of arm, 251 
ridge, 110 
Interparietal bone, 27 

suture, 57 
Interphalangeal articulations, 132 
Interspinales, 155 
Interstitial lamellsD, 18 
Intertransversales, 155 
Intertrochanteric lines, 108 
Intertubular substance, 261 
Intervertebral fibrocartilage or disk, 
119 
foramina, 70 
Intestine, large, 274 

blood- and nerve-supply of, 
276 
small, 272 

blood-vessels of, 274 
coats of, 273 
glands of, 274 
nerves of, 274 
Intumescentia gangliaformis, 380 



Iris, 350 

Ischio-cavemosus, 387 
Ischio-rectal fossa, 385 
Ischium, 86 
Isthmus faucium, 264 

of thyroid, 86 

tubse, 371 
Iter chordsB anterius, 367 
posterius, 367 

Jacob's membrane, 353 
Jacobson's nerve, 370 
J^unum, 273 

Joints, nerve-supply of, 119 
Jugular foramen, 38 

fossa, 30, 38 

notch, 29 

process, 29 

veins, 215 

Kebato-cricoideus, 300 
Kidney, 312 

nerves of, 317 

relations of, 312 

size and weight, 312 
Knee-joint, 133 
Krause's membrane, 140 

Labia ms^ora, 332 

minora, 332 
Labyrinth, 372 

membranous, 375 

osseous, 372 
Lacrimal apparatus, 361 

artery, 357 

bones, 48 

canal, 46, 48 

canaliculi, 361 

ducts, 361 

fossa, 24, 63 

gland, 361 

nerve, 358 

notch, 45 

papilla, 360 

process of inferior turbinated, 
52 

sac, 362 

tubercle, 46 
Lacrimo-ethmoidal suture, 64 
Lacteals, 220 
Lacuna magna, 323 
LacunsB of bone, 18 
Lacus lacrimalis, 360 
Lambda, 237 
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Lambdoid satare, 25, 57 
LamellsB of bone, 18 

circamferential, 19 

concentric, 18 

fandamental, 19 

interstitial, 18 
Lamina cinerea, 228 

cribroea, 38, 347, 372, 379 

fossa, 347 

recticalaris, 379 

spiralis, 375 

suprachoroidea, 348 

terminalis, 229 

vitrea, 349 
LaminsB of vertebra, 71 
Large intestine, 274 
Laryngeal nerve, 256, 301 

poach, 299 
Larynx, 295 

arteries and veins of, 300 

cartilages of, 295 

ligaments of, 297 

muscles of, 299 

nerve-supply of, 301 

ventricle of, 299 
Lateral ligaments of liver, 278 

masses of ethmoid bone, 41 

ventricles, 231 
Latissimus dorsi, 150 
Left auricle, 184 

Ventricle, 185 
Leg, muscles of, 175 
Lens, crystalline, 354 
Lenticular nucleus, 230 
Levator anguli oris, 144 

ani, 387 

glandulse thyroidese, 286 

labii inferioris, 144 
superioris, 144 

alseque nasi, 143 

palati, 148 

palpebrsB superioris, 142 

scapulse, 150 
Levatores costarum, 159 
Ligament, annular, anterior, 167 
of foot, 178 
external, of foot, 179 
internal, of foot, 178 
posterior, 167 
of wrist, 130 

anterior, of ankle, 137 
common, 119 
of elbow, 128 

atlanto-axial, 120 



Ligament, broad, of liver, 277 

of uterus, 335 
calcaneo-astragaloid, 137 
calcaneo-cnboid, 138 
calcaneo-navicnlar, 138, 139 
capsular, 119 

of hip, 132 

of ossicles, 369 
check, 121 

chondro-clavicnlar, 126 
chondro-sternal, 123 
chondro-xiphiod, 124 
coraco-acromial, 127 
coraco-clavicnlar, 127 
coraco-humeral, 127 
coronary, of liver, 278 
cotyloid, 133 
crucial, 120, 134, 135 
deltoid, 137 

falciform, of liver, 277, 278 
Flood's, 127 
Gimbemat's, 156 
gleuo-hnmeral, 127 
glenoid, 127 
hepato-duodenal, 293 
Hey's, 384 
ilio-femoral, 132 
ilio-lumbar, 124 
infraspinous, 119 
interclavicular, 126 
interosseous, 125 

of corpus, 131 
intertransverse, 119 
long internal lateral, 122 
oblique, of arm, 130 
obturator, 126 
occipito-atlantal, 120 
occi pi to-axial, 121 
occi pi to-cervical, 121 
occipi to-odontoid, lateral, 121 
orbicular, 129 
phreno-colic, 285 
posterior, of ankle, 137 

common, 119 

of elbow, 128 
Ponpart's, 156, 170, 382 
pubo-prostatic, 319 
radio-carpal, 130 
radio-ulnar, 129 
recto-uterine, 335 
rhomboid, 126 
round, of liver, 278 

of uterus, 336 
sacrococcygeal, 125 
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Ligament, sacro-iliac, 125 
sacro-lumbar, 124 
sacro-sciatic, 125 
short internal lateral, 122 

vertebral, 119 
spheno-mandibular, 122 
spino-glenoid, 127 
stellate, 123 
stylo-maxillary, 122 
suprapubic, 126 
supraspinous, 119 
suspensory, of incus, 369 

of lens, 355 

of liver, 277, 278 

of malleus, 368 

of penis, 325 

of spleen, 285 
thyro-epiglottic, 297 
tibio-fibular, 136 
transverse, of hip, 133 

of knee-joint, 135 
trapezoid, 127 
triangular, 389 
vesico-uterine, 335 
of Wrisberg, 135 
Y-, 132 
Ligamenta alaria, 135 
Ligaments of bladder, 319 
intersternal, 124 
lateral, of liver, 278 
of larynx, 297 
of ossicles, 368 
palmar, 131 
of scapula, 127 
of Schlemm, 127 
of sternum, 124 
tarsal, 360 
of uterus, 335 
Ligameutum arcuatum, 134 

externum, 158 
denticulatum, 240 
latum pulmonis, 308 
mucosum, 135 
nuchfie, 150 
patellae, 134 

pectinatura iridis, 348, 350 
spirale, 378 
subflavum, 119 
suspcosorium, 122 

oculi, 346 
teres, 133 
Winslowii, 134 
Limbic lobe, 227 
Limbus laminsB spiralis, 377 



Line, diagonal, 108 

Hensen's, 140 

ilio-pectineal, 87 

intertrochanteric, 108 
Linea alba, 156 

aspera, 108 

axillaris, 310 

eminens, 296 

mammillaris, 310 

median a, 310 

parasternalis 310 

quadrat i, 108 

scapularis, 310 

splendens, 240 

sternal is, 310 

sterno-costalis, 310 
Lingual artery, 191 

glands, 206 

lobule, 305 

nerves, 266 

tonsil, 266 
Lingualis, 148 
Lingula, 233, 237 
Liquor folliculi, 338 

Morgagni, 355 
Lisfranc's tubercle, 82 
Lithotomy, parts divided in, 390 
Liver, 276 

blood-vessels of, 279 

lobes of, 279 

nerves of, 281 

relations of, 282 

structure of, 281 
Lobes of cerebellum, 236 

of cerebrum, 225 

of liver, 279 
Lobns caudatus, 279 

centralis, 237 

quadratus, 279 

Spigelii, 279 
Locus csBruleus, 234 
Long bones, 20 
Longissimus dorsi, 153 
Longitudinal fissure, 228 
Longus colli, 149 
Lower extremity, veins of, 218 
Lower, tubercle of, 183 
Lumbar artery, 203 

fascia, 158 

nerves, 252 

plexus, 252 

regions, 290, 292 
Lumbo-sacral cord, 252 
Lumbricales, 169, 180 
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Lungs, 303 

structure of, 306 

topographical anatomy of, 309 

vessels and nerves of, 307 
Lunula of nail, 341 
Lymphatic duct, right, 221 

glands, 220 
Lymphatics, 220 
Lymph-spaces of eyeball, 358 
Lyra, 232 

Macula acustica, 376 

Intea, 351 
Malar bone, 49 
canal, 64 
foramina, 49 
process of superior maxillary, 

46 
tuberosity, 49 
Male generative organs, 324 

urethra, 321 
Malleolus, external, 112 

internal, 110 
Malleus, 368 

Malo-maxillary suture, 64 
Malpighian bodies, 286 
body, 315 
tuft, 313, 315 
Mammse, 339 

Mammary artery, accessory exter- 
nal, 198 
internal, 196 
glands, 339 

vessels and nerves of, 340 
Mandible, 54 
Manubrium, 80 

of malleus, 368 
Marginal convolutions, 226 
Marrow of bone, 19 
Masseter, 145 

Mastoid antrum, location of, 238 
cells, 36 
foramen, 36, 61 
portion of temporal bone, 36 
process, 36 
Masto-occipital suture, 57 
Masto-parietal suture, 57 
Matrix of nail, 341 
Maxillary bone, inferior, 54 

articulation of, 56 
centers of ossification 

of, 56 
muscular attachment 
of, 57 



Maxillary bone, superior, 43 

articulations of, 48 
centers of ossification 

of, 48 
muscular attachments 
of, 48 
nerve, inferior, 243 

superior, 243 
process, 49, 51 

of inferior turbinated, 52 
sinus, 46 
tuberosity, 44 
Meatus auditorius extemus, 37 
internus, 38, 60 
of nose, inferior, 67 
middle, 67 
superior, 67 
urinarius, 323, 326 
female, 332 
Meatuses of the nose, 67 
Median nerve of arm, 250 
Mediastinal artery, posterior, 201 
Mediastinum, 303 

testis, 327 
MMulla of bone, 19 

oblongata, 235 
Medullary artery, 19, 21, 198 
canal of bone, 18 
of humerus, 95 
of tibia, 110 
foramen, 90, 99 
of femur, 108 
of radius, 100 
substance of kidney, 313 
Medulli-spinal veins, 218 
Meibomian glands, 360 
Membrana basilaris, 377, 378 
flaccida, 365 
granulosa, 338 
li mi tans interna, 352 
pupillans, 351 
tectoria, 378 
tympani, 365 

secondaria, 367 
Membrane of Bowman, 348 
of Bruch, 349 
of Descemet, 348 
hyaloid, 354 
of Corti, 378 
interossous, 130 
Jacobs', 353 
Krause's, 140 
of Miiller, 353 
of Beissner, ^77 
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Membrane, Schneiderian, 343 

Schrapn ell's, 365 

vitelliue, 338 
Membranous canal of cochlea, 377 

labyrinth, 375 

urethra, 322 
Meningeal artery, middle, location 

of, 238 
Meningo-rachidian veins, 218 
Mental foramen, 55 

process, 55 

tubercle, 55 
Meridional plane of eye, 345 
Mesencephalon, 224 
Mesenteric artery, inferior, 202 

superior, 202 
Mesenteries, 294 
Mesocecum, 294 
Mesocolon, 294 
Mesogastrium, 294 
Mesorectum, 275, 294 
Metacarpal bones, 104 
Metacarpo-phalangeal articulations, 

132 
Metatarsal artery, 210 

bones, 114 
Metatarsus, synovial sacs of, 139 
Metencephalon, 224 
Middle ear, 365 

fossa of skull, 60 
Milk teeth, 260 
Mitral valve, 182, 185 
Modiolus, 374 
Molar teeth, 261 
Moll, glands of, 360 
Monro, foramina of, 232 
Mons Veneris, 332 
Motor oculi, 242 
Motorial end-plates, 222 
Mouth, 263 

Miiller, membrane of, 353 
MultiMus spinse, 155 
Muscle, 140 

ciliary, 349 

Homer's, 142 

intercostal, 159 

origin and insertion of, 141 
Muscles of abdomen, 156 

of back, 150 

of epiglottis, 300 

of Eustachian tube, 371 

of external ear, 364 

of eyeball, 355 

of foot, 179 



Muscles of forearm, 163 
of hand, 168 
of head, 142 
of larynx, 299 
of leg, 175 

of lower extremity, 169 
of neck, 145 
of perineum, 386 
of shoulder and arm, 161 
of thorax, 159 
of tympanum, 369 
of ureters, 320 
vertebral, 149 
Muscular nerve of brachial plexus, 
250 
of internal popliteal, 254 
of posterior tibial, 255 
of sacral plexus, 254 
tissue, varieties of, 140 
Musculi papillares, 184 

pectinati, 183 
Musculo-cutaneous nerve oi arm, 

250 
Musculo-phrenic artery, 196 
Musculo-spiral nerve, 251 
Musculus accessorius ad iliocosta- 
lem, 153 
of leg, 255 
Mylohyoid groove, 56 
muscle, 147 
ridge, 56 
Myrtiform fossa, 44 

Nails, 341 
Nares, 66 
Nasal bones, 43 

crest, 47 

duct, 362 

eminence, 23 

fossse, 66 

blood-vessels of, 344 

meatus, 42 

mucous membrane, 343 

notch, 23 

process, 23 

of superior maxillary, 46 

septum, 67 

spine, 23 

anterior, 47 
posterior, 52 
Nasion, 237 

Naso-palatine groove, 54 
Navicular bone, 114 
Neck of femur, 106 



408 



INDEX. 



Neck, muscles of, 145 

of rib, 81 

of tooth, 260 

veins of, 214 

Nerve, abdnceDS, 246 

articular, of internal popliteal, 

254 
auditory, 246, 379 
cardiac, inferior, 257 

superior, 256 
ciliary, 358 
circumflex, 250 
cochlear, 380, 379 
crural, anterior, 253 
cutaneous, of arm, 250 
dorso-lumbar, 252 
eighth, 246 
eleventh, 247 
£a<}ial, 246 
fibular, 255 
fifth, 243 
first, 241 
fourth, 242 
genito-crural, 253 
glossopharyngeal, 247 
gluteal, 254 
hypoglossal, 248, 267 
iliohypogastric, 252, 253 
ilio-inguinal, 253 
interosseous, of forearm, 251 
Jacobson's, 370 
lacrimal, 358 
laryngeal, 256 
lingual, 266 
maxillary, inferior, 243 

superior, 243 
median, of arm, 250 
muscular, of internal popliteal, 
254 

of posterior tibial, 255 
musculo-cutaneous, of arm, 250 

of leg, 255 
musculo-spiral, 251 
ninth, 247 
obturator, 253 
olfactory, 241, 344 
ophthalmic, 243 
optic, 241, 358 
petrosal, 245 
pharyngeal, 256 
phrenic, 249 
plantar, 255 
pneumogastric, 247 
popliteal, external, 255 



Nerve, popliteal, internal, 254 

pudic, 254 

radial, 251 

sacral, 256 

sciatic, 254 

second, 241 

seventh, 246 

sixth, 246 

spinal accessory, 247 

splanchnic, 258 

subscapular, 250 

suprascapular, 250 

sympathetic, 256 

tenth, 247 

third, 242 

tibial, anterior, 255 
posterior, 255 

trifacial, 243 

trochlear, 242 

twelfth, 248 

tympanic, 370 

ulnar, 251 

vagus, 247 

vestibular, 380 

Vidian, 345 

of Wrisberg, 250 
Nerve-fiber layer, 352 
Nerve-tissue, structure of, 221 
Nerves, coccygeal, 256 

cranial, 241 

of auricle, 364 

of bladder, 321 

of choroid, 349 

of Eustachian tube, 372 

of eye, 358 

of eyelids, 360 

of iris, 351 

of kidney, 317 

of Lancisi, 232 

of larynx, 301 

lumbar, 252 

of lungs, 308 

of mammee, 340 

of membrana tympani, 366 

of nose, 344 

of ocular muscles, 357 

of penis, 327 

spinal, 248 

of testicle, 330 

thoracic, 252 

of trachea, 303 

of tympanum, 370 

of uterus, 337 
Nervous system, 221 
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Nervus fuscalis, 252 

Neurilemma, 222 

Ninth nerve, 247 

Nipple, 339 

Nodal point, 345 

Nodulus, 237 

Nose, blood-vessels of exterior, 343 

nerves of, 344 
Notch, cotyloid, 83 

interclavicular, 80 

popliteal, 110 

of Rivinus, 365 

sacro-sciatic, greater, 85 

supra-orbital, 23 

suprascapular, 94 
Notches, vertebral, 70 
Nucleus amygdalae, 230 

caudate, 230 
NymphsB, 332 

Obex, 234 

Oblique line of clavicle, 90 
external, 55 
internal, 56 
of scapular, 91 
Obliquus auris, 364 
capitis inferior, 156 

superior, 156 
inferior, 356 
superior, 356 
Obturator artery, 204 
externus, 174 
foramen, 84 
in tern us, 174 
ligament, 126 
nerve, 253 
Occipital artery, 192 
bone, 27 

articulations of, 30 
centers of ossification of, 31 
crest, internal, 30 
groove, 36 
lobe, 226 
protuberance, external, 28 

internal, 30 
sinuses, 30 
Occipito-atlantal articulation, 119 
Occipto-fron talis, 142 
Occipi to-parietal suture, 57 
Odontoblasts, 262 
Olecranon fossa, 97 

process, 99 
Olfactory bulbs, 232 

cells of Schultze, 343 



Olfactory grooves, 31, 40 

nerve, 241, 344 
Olivary body, 235 

process, 32 
Omentum, gastro-colic, 293 

gastro-hepatic, 293 

gastro-splenic, 294 

great, 293 

lesser, 293 
Omo-hyoid muscle, 147 
Opercula, 226 
Ophthalmic artery, 194, 357 

nerve, 243 
Opponens minimi digiti, 169 

pollicis, 168 
Optic chiasm, 242 

commissure, 228 

foramen, 32, 34, 66 

groove, 31 

nerve, 241, 358 

origin and course of, 359 

thalamus, 230 

tracts, 359 
Ora serrato, 351 
Orbicular ligament, 129 
Orbicularis oris, 144 

palpebrarum, 142, 360 
Orbital cavities, 61 

foramina, external, 34 

lobe, 225 

plates, 24 

process, 49 
Organ of Corti, 378 

of Bosenmiiller, 339 
Origin of muscle, 141 
Os calcis, 113 

magnum, 104 

orbiculare, 368 

planum, 41 

unguis, 48 

uteri, externum, 335 
internum, 335 
Osseous labryinth, 372 
Ossicles, ligaments of, 368 

of tympanum, 368 
Ossification, center of, 19, 20 
Osteoblasts, 19, 20 
Osteology, definition of, 17 
Ostium abdominale, 337 
Otic ganglion, 244 
Otoconia, 376 
Otoliths, 376 
Outlet of pelvis, 89 
Oval window, 367 
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Ovarian arteries, 339 

artery, 203, 336 

nerves, 339 
Ovaries 337 
Ovicapsale, 338 
Oviducts, 337 
Ovisacs, 338 
Ovoidal facets, 110 
Ovula Nabothi, :i36 
Ovum, 338 

Pacchionian bodies, 223 

depressions, 26 
Pacinian corpuscles, 341 
Palatal muscles, 148 
Palate bone, 50 

center of ossification of, 52 

hard, 263 

process of superior maxillary, 
45,47 

soft, 264 
Palatine canal, accessory posterior, 
52 
anterior, 47 
posterior, 44 

fossa, anterior, 47 
Palato-glossus, 148 
Palato-maxillary suture, 64 
Palato-pharyngeus, 148 
Palmar fascia, 167 
Palmaris brevis, 169 

longus, 164 
Palpebral arteries, 357 

fissure, 359 
Pampiniform plexus, 330 
Pancreas, 283 

lesser, 284 
Pancreatic duct, 284 
Papilla Vateri, 282 
Papillse of tongue, 266 
Papillary layer, 341 
Paracentral lobe, 228 
Parallel fissure, location of, 239 
Paramastoid, 29 
Parathyroid glands, 287 
Parietal bone, 25 

development of, 26 

eminence, 25 

foramen, 26 

fossa, 26 

lobe, 225 
Parieto-occipital fissure, external, 
225 
internal, 226 



Parieto-occipital fissure, location of, 

239 
Parotid gland, 264 
Parovarium, 339 
Pars ciliaris retinae, 351, 352 

intermedia, 333 

iridica retinse, 351 

optica retinae, 351 
Patella, 109 
Patheticus, 242 
Pectineus, 172 
Pectoralis ms^or, 161 

minor, 161 
Pedicles of vertebra, 70 
Peduncles of cerebellum. 235, 237 
Pelvic bones, 83 

development of, 88 

fascia, 389 

plexuses, 259 
Pelvis, 88 

diameters of, 89 

differences between male and 
female, 89 

of kidney, 313 
Penis, 325 

blood-vessels and nerves of, 326 
Perforated space, anterior, 229 

posterior, 229 
Perforating fibers of Sharpey, 19 
Pericardial artery, 200 
Pericardium, 181 
Perilymph, 372 
Perimysium, 140 
Perineal fascise, 388 
Perineum, 385, 386 

female, 390 
Perineurium, 222 
Periosteum, 19 
Peritoneum, 292 
Permanent teeth, 260 

appearance of, 262 
Peroneal artery, 210 

bone, 112 
Peroneus brevis, 178 

longus, 178 

tertius, 175 
Perpendicular plate of ethmoid 

bone, 41 
Pes accessorius, 231 
Petit, canal of, 355 
Petro-occipital suture, 57 
Petrosal nerves, 245 

process, 32 
Petro-spheuoidal suture, 57 
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Petro-tympanic fissure, 367 
Petrous portion of temporal bone, 37 
Peyer's glands or patches, 274 
Phalangeal processes, 379 
Phalanges, 106 

of foot, 117 
Pharyngeal artery, ascending, 192 

bursa, 268 

muscles, 268 

nerve, 256 

spine, 30 

tonsil, 268 
Pharyngo-epiglottic fold, 297 
Pharynx, 267 

arteries of, 269 

constriction of, 268 

nerves of, 269 
Phrenic artery, inferior, 202 

nerve, 249 
Phreno-colic ligament, 285 
Pia mater, 223, 240 

testis, 327 
Pigmentary layer of retina, 353 
Pillars of fauces, 264 
Pineal gland, 233 
Pinna, 363 
Pisiform bone, 104 
Pituitary body, 229 

membrane, 343 
Plantar artery, external, 211 
internal, 211 

fascia, 179 

nerves, 255 
Plantaris, 177 
Platysma myoides, 145 
Pleurae, 308 

topographical anatomy of, 309 
Pleural cavity, 308 

sinus, 308 
Plexus, aortic, 259 

brachial, 249 

cardiac, great, 258 
superficial, 259 

carotid, 257 

cavernous, 257 

cervical, 248 

coronary, 259 

hypogastric, 259 

lumbar, 252 

pampiniform, 330 

renal, 317 

sacral, 253 

solar, 258 

tympanic, 370 



Plexuses, pelvic, 259 
Plica epigastrica, 383 

semilunaris, 361 

urachi, 319 

ureterica, 321 
Pneumogastric nerve, 247 
Pons hepatis, 278 

Varolii, 234 
Popliteal artery, 208 

nerve, external, 255 
internal, 254 

notch, 110 

space of femur, 108 
Popliteus, 177 
Porta hepatis, 278 
Portal canals, 282 

system of veins, 219 

vein, 279 
Porus opticus, 352 
Poupart's ligament, 156, 170, 382 
Prepuce, 326 

Primary areolae of ossification, 20 
Process, acromion, 92 

alveolar, 46 

angular, of frontal bone, 23 

auditory, external, 37 

basilar, 29 

clinoid, 32 

condyloid, 54 

coracoid, 93 

coronoid, 54, 56, 99 

ethmoidal, of inferior turbi- 
nated, 52 

of fibula 112 

frontal, 49 

hamular, 48, 375 

of Ingrassias, 34 

lacrimal, of inferior turbinated, 
52 

malar, 46 

mastoid, 36 

maxillary, 49, 57 

mental, 55 

nasal, 46 

of frontal bone, 23 

olecranon, 99 

olivary, 32 

orbital, 49 

palate, 47 

pterygoid, 34, 51 

sphenoidal, 51 

styloid, 39, 99, 100 

unciform, 41 

zygomatic, 35, 49 
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Processes of bone, 21 

ciliary, 349 

phalangeal, 379 

ungual, 106 

vermiform, 236 

of a vertebra, 71 
Processus brevis of malleus, 368 

cochleariformis, 39, 61, 368 

gracilis of malleus, 368 

tubse, 34 
Profunda cervicis, 197 

femoris, 208 

inferior, 198 

superior, 198 
Promontory of sacrum, 76 

of tympanum, 364 
Pronator quadratus, 165 

teres, 163 
Prosencephalon, 224 
Prostate gland, 324 
Prostatic sinus, 322 

urethra, 321 
Psoas magnus, 169 

parvus, 170 
Pterygoid fossa, 34 

muscle, external, 145 
internal, 145 

processes, 34, 51 

tubercle, 34 
Pterygo-raaxillary fissure, 69 
Ptery go- palatine canals, 32 

grooves, 32, 52 
Pubes, 87 
Pubic spine, 87 
Pubo-prostatic ligament, 319 
Pudendum, 331 

Pudic artery, inferior external, 208 
internal, 204 
superior external, 208 

nerve, 254 
Pulmonary artery, 187 

semilunar valves, 184 

valve, 182 

veins, 220 
Pulp-cavity, 260 
Pulp of tooth, 261 
Punctum lacrimale, 360 
Pupil, 350 
Pylorus, 270 
Pyramid of thyroid, 286 

of tympanum, 367 
Pyramidal eminence, 373 

tracts, 235 
J^i»midalis, 158 



Pyramidalis nasi, 143 
Pyramids of Ferrein, 315 

of Malpighi, 313 

of medulla oblongata, 235 
Pyramis, 237 
Pyriformis, 173 

Quadrate lobe, 227 
Quadratus femoris, 174 

lumborum, 158 
Quadriceps femoris, 172 

Badial artery, 199 

* nerve, 251 
Radio-ulnar articulations, 129 
Radius, 100 

development of, 100 

muscular attachments of, 102 
Rami of inferior maxillary bone, 56 
Ramus of ischium 87 
Recto-uterine ligament, 335 

pouch, 335 
Recto- vesical fossa, 389 
Rectum, 275 
Rectus abdominis, 158 

capitis anticus minor, 149 
posticus m%jor, 155 
minor, 155 

extern us, 356 

femoris, 170 

inferior, 355 

internus, 356 

lateralis, 149 

superior, 355 
Red marrow, 19 
Regions, abdominal, 290 
Reissner, membrane of, 377 
Renal artery, 202, 315 

circulation, 315 

plexus, 317 

vein, 316 
Restiform body, 235 
Rete testis, 328 
Reticular layer of derma, 341 

of retina, 353 
Retina, 351 

structure of, 352 
Retrahens aurem, 142 
Rhomboid impression, 91 

ligament, 126 
Rhomboid eus major, 151 

minor, 151 
Rib, parts of, 81 
Ribs, 80 
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Bibs, development of, 81 

false, 80 

floatiDg, 80 

peculiar, 82 

true, 80 
Bidge, interosseous, 110 

supracondylar^ 97 
Bight auricle, 183 

ventricle, 183 
Bima glottidis, 299 
Bing, abdominal, external, 381 
internal, 381 

femoral, 384 
Bisorius, 145 
Bivinus, ducts of, 265 

notch of, 365 
Bod-granules, 353 
Bods of Corti, 378 
Bolandic angle, 238 

line, 238 
Bolando, fissure of, 225 

funiculus of, 235 
Boot of tooth, 260 
Bosenmiiller, organ of, 339 
Bostrum, 32 
Botatores spinse, 155 
Bound ligament of liver, 278 
of uterus, 336 

window, 367 
Bugse of bladder, 320 

Sac, lacrimal, 362 
Saccule, 377 
Sacculus laryngis, 299 
Sacral artery, lateral, 205 
middle, 203 

canal, 76 

foramina, 75, 76 

groove, 76 

nerves, 256 

plexus, 253 
Sacro-coccygeal articulation, 125 
Sacro-iliac articulation, 124 
Sacro-sciatic ligament, 125 

notch, greater, 85 
Sacro-vertebral articulation, 124 
Sacrum, 74 

centers of ossification of, 77 

muscular attachments of, 77 
Sagittal suture, 25, 57 
Salivary glands, 264 
Salpingo-pharyngeal fold, 268 
Salpingo-pharyngeus, 371 
Santorini, emissary veins of, 214 



Saphenous opening, 170, 384 

veins, 218 
Sarcolemma, 140 
Sartor i us, 170 
Scala media, 377 

tympani, 375 

vestibuli, 375 
Scalenus anticus, 149 

medius, 149 

posticus, 149 
Scaphoid bone, 102 

fossa, 34 
Scapula, 91 

angles of, 94 

borders of, 94 

development of, 94 

ligaments of, 127 

muscular attachments of, 95 
Scarpa, foramen of, 47 
Scarpa's triangle, 206 
Schachowa, spiral tubule of, 313 
Schindylesis, 118 
Schlemm, canal of, 350 
* inferior ligament of, 127 

internal ligament of, 127 
Schneiderian membrane, 343 
Schwann, white substance of, 222 
Sciatic artery, 204 

nerves, 254 
Sclerotic, 347 

arteries of, 347 
Scrotum, 327 
Sebaceous glands, 342 
Second nerve, 241 
Sella turcica, 32 
Semicircular canals, 373 

membranous^ 376 
Semilunar aortic valves, 185 

bone, 102 

fibrocartilages, 135 

valves, 184 
Semimembranosus, 175 
Seminiferous tubules, 328 
Semispinalis colli, 154 

dorsi, 154 
Semitendinosus, 174 
Sense, organs of, 340 
Septum crurale, 385 

lucidum, 232 

nasal, 67 

pectin iforme, 325 

scroti, 327 

tubfiB, 39, 61, 368 
Serratus magnus, 161 



i 



414 



INDEX. 



Serratus posticus, inferior, 152 

superior, 152 
Sesamoid bones, 20 
Seventh nerve, 246 
Sharpey's perforating fibers, 19 
Sheath, crural, 385 
Shin, 110 

Short bones, function of, 21 
Shoulder-joint, 127 

muscles of, 161 
Shrapneirs membrane, 365 
Sigmoid cavities, 99 

cavity, 100 

flexure, 275 

fossa, 36 

notch, 54, 56 
Sinus circularis iridis, 350 

coronary, 220 

definition of, 214 

frontal, 25 

mediastino-costalis, 308 

mediastino-phrenicus, 308 

phrenico-costalis, 308 

pocularis, 322, 331 

of Valsalva, 184 
Sinuses of dura mater, 214 

frontal, 23 
Sixth nerve*, 346 
Skin, 340 
Skull, bones of, 22 
Small intestine, 272 
Smell, organs of, 343 
Soft palate, 264 
Solar plexus, 258 
Soleus, 176 
Solitary glands, 274 
Sommering, yellow spot of, 351 
Space of Tenon, 346 
Spaces of Fontana, 350 
Spermatic artery, 203, 329 

cord, 330 
Spheno-ethmoidal recess, 67 
Sphenoid bone, 31 

articulations of, 34 
body of, 31 

centers of ossification of, 
greater wings of, 32 
lesser wings of, 34 
Sphenoidal crest, 32 

fissure, 33, 34, 60, 64 

process, 51 

sinuses, 31 

turbinated bone, 32 
SpheDO-msAskT suture, 64 
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Spheno-maxillary fissure, 33, 64, 68 

fossa, 69 
Spheno-palatine foramen, 51, 67 

ganglion, 244 
Spheno-parietal suture, 57 
Spheno-staphyliuus, 371 
Sphincter ani, eiternal, 386 
internal, 386 
tertius, 386 

pupil Ise, 351 

vaginse, 388, 390 

vesicae, 320 
Spinal accessory nerve, 247 

cord, 239 

columns of, 240 
fissures of, 240 
membranes of. 240 
ventricle of, 241 

foramen, 72 

nerves, 248 

veins, 217 
Spinalis colli, 154 

dorsi, 154 
Spine of ischium, 86 

of scapula, 91 

of tibia, 110 
Spinous process of bones, 21 
of sphenoid, 33 
of vertebra, 71 
Spiral canal of cochlea, 374 

groove, 95 

line of femur, 108 

tubercle of Schachowa, 313 

valve, 282 
Splanchnic nerves, 258 
Spleen, 285 
Sple«n-pulp, 286 
Splenic artery, 202, 286 

vein, 286 
Splenius capitis et colli, 152 
Spongy tissue of bone, 18 

urethra, 322 
Squamo-occipital portion, 27 
Squamo-parietal suture, 57 
Squamo-sphenoidal suture, 57 
Squamous portion of temporal 

bone, 35 
Stapedius, 369 
Stapes, 368 

Stars of Verhayen, 315 
Stellate ligament, 123 

venous plexuses, 315 
Stensen, foramen of, 47 
Stensen's duct, 265 
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Stensen's duct, openings of, 264 
Sterno-clavicular articulation, 126 
Stcrno-cleido-mastoid muscle, 146 
Sterno-hyoid muscle, 146 
Sterno-thyroid muscle, 146 
Sternum, 80 

ligaments of, 124 
Stilling, canal of, 354 
Stirrup, 368 
Stomach, 270 

blood- and nerve-supply of, 272 

coats of, 271 

dimensions and position of, 271 

relations of, 271 
Straight tubules, 314 
Stratum mucosum, 341 
Strite longitudinales, 232 

medul lares, 234 
Stylo-glossus, 148 
Stylo-hyoid muscle, 147 
Styloid process, 99, 100 
of fibula, 112 
of temporal, 39 
Stylo-mastoid foramen, 39, 61 
Stylo-pharyngeus muscle, 269 
Subanconeus, 163 
Subarachnoidean space, 223, 240 
Subarcuate fossa, 38, 61 
Subclavian artery, 195 

surgical anatomy, 212 

groove, 90 

vein, 216 
Subclavius, 161 
Subcostal artery, 201 
Subcostal es, 159 
Subcrural bursa, 134 
Subcrureus, 172 
Subdural space, 240 
Subepithelial plexuses, 347 
Sublingual fossa, 55 

gland, 265 
Sublobular vein, 280 
Submaxillary fossa, 56 

ganglion, 245 

gland, 265 
Subscapular angle, 91 

artery, 198 

fossa, 91 

nerves, 250 
Subscapularis, 161 
Sulci of cerebellum, 236 
Sulcus spiralis, 377 

tubse, 34 

tympanicus, 365 



Superciliary ridges, 23 
Superior curved line, 28 
Supinator brevis, 166 

longus, 165 
Supracondylar ridges, 97 
Supraglenoid tubercle, 94 
Supramarginal gyrus, 227 
Supra-occipital bone, 27 
Supra-orbital arch, 23 

artery, 357 

foramen, 65 

notch, 23 
Suprapubic ligament, 125 
Suprarenal artery, inferior, 203 
middle, 202 

capsules, 288 
Suprascapular artery, 196 

nerve, 250 

notch, 94 
Supraspinatus, 162 
Supraspinous fossa, 91 
Supreme curved line, 28 
Suspensory ligament of incus, 369 
of lens, 355 
of liver, 277, 278 
of malleus, 368 
of penis, 325 
of spleen, 285 
Sustentaculum lienis, 285 
Sutura dentata, 118 

harmonia, 118 

limbosa, 118 

notha, 118 

serrata, 118 

squamosa, 118 

vera, 117 
Suture, basi-sphenoidal, 57 

coronal, 57 

ethmo-sphenoidal, 64 

fron to-malar, 64 

fronto-parietial, 57 

fronto-sphenoidal, 64 

interparietal, 57 

lacrimo-ethmoidal, 64 

lambdoid, 57 

malo-maxillary, 64 

masto- occipital, 57 

masto-parietal, 57 

occi pi to-parietal, 57 

palato-maxillary, 64 

petro-occipital, 57 

petro-sphenoidal, 57 

sagittal, 57 

of the skull, 57 
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Suture, spheno-malar, 64 

spheno-parietal, 57 

squamo-parietal, 57 

squamo-sphenoidal, 57 

transverse, 57 
Sweat-glands, 342 
Sylvian line, 239 

point, 239 
Sylvius, fissure of, 225 
Sympathetic nerve, 256 
Symphysis of mandible, 55 

of pubeSy 87 
Synarthroses, 117 
Synchondrosis, 117 
Syndesmosis, 117 
Synostosis, 117 

Tactile corpuscles, 341 
Tsenia hippocampi, 232 
semicircularis, 230 
Tapetum fibrosum, 349 
Tarsal artery, 210 
bones, 113 
cartilages, 360 
joints, 137 
ligaments, 360 
Tarso-metatarsal articulation, 139 
Tarsus, synovial sacs of, 139 
Taste-buds, 343 
Taste-hair, 343 
Taste, organs of, 342 
Tears, 361 
Teeth, 260 

blood- and nerve-supply of, 262 
development of, 263 
structure of, 261 
varieties of, 261 
Tegmen tympani, 38, 60, 366 
Temporal artery, superficial, 192 
bone, 35 

articulations of, 40 
centers of ossification of, 40 
mastoid portion, 36 
muscular attachments of, 

40 
petrous portion, 37 
squamous portion, 35 
fossa, 67 
muscle, 145 
ridges, 26, 68 
inferior, 24 
Temporary teeth, 260 

appearance of, 262 
Temporo-malar canals, 49 



Temporo - maxillary articulation, 

122 
Temporo-sphenoidal lobe, 226 
Tendo oculi, 360 
Tendon, conjoined, 156 
Tendons, 141 
Tenon, capsule of, 345 

space of, 346 
Tensor fascia) femoris, 170 

palati, 148 

tarsi, 142 

tympani, 369 
Tenth nerve, 247 
Tentorium cerebelli, 223 
Teres ms^or, 162 

minor, 162 
Testes, 327 

descent of, 331 

structure of, 328 

vessels of, 329 
Testicles, 327 

nerves of, 330 
Thalamencephalou, 224 
Third nerve, 242 

ventricle, 233 
Thoracic aorta, 200 

surgical anatomy, 212 

artery, alar, 198 
long, 198 
superior, 197 

duct, 221 

nerves, 252 
Thorax, measurements of, 310 

muscles, 159 

structure, form, and boundaries 
of, 78 

structures contained in, 80 

veins of, 217 
Thymus gland, 287 

blood-supply of, 288 
Thyro-arytenoideus, 300 
Thyro-epi glottic ligament, 297 
Thyro-epiglottideus, 300 
Thyro-glossal duct, 266 
Thyro-hyoid muscle, 146 
Thyroid artery, superior, 191 

axis, 196 

cartilage, 195 

foramen, 84 

gland, 286 

arteries of, 287 
nerves of, 287 

structure of, 288 

veins of, 287 
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Thyroidea ima, 190 
Tibia, 110 

development of, 112 

muscular attachments of, 112 
Tibial artery, anterior, 209 
posterior, 210 

nerve, anterior, 255 
posterior, 255 
Tibialis anticus, 175 

posticus, 177 
Tibio-fibular articulation, 136 
Tomes* fibers, 262 
Tongue, 265 

blood-supply of, 266 

nerve-supply of, 266 
Tonsil, 264 

lingual, 266 

pharyngeal, 268 

tubal, 268 
Tooth, parts of, 260 
Torus transversus, 28 
Trachea, 301 

blood- and nerve-supply of, 303 

relations of, in neck, 302 
in thorax, 302 
Trachealis muscle, 301 
Trachelo-mastoid muscle, 154 
Tractus spiralis foraminulentus, 380 
Tragicus, 364 
Tragus, 363 
Transversalis, 157 

colli, 153, 196 
Transverse colon, 275 

disk, 140 

fissure, 226 

processes of vertebra, 71 

suture, 57 
Transversus auriculse, 364 

perinei, 387 
Trapezium, 104 
Trapezius, 158 
Trapezoid bone, 104 

ligament, 127 
Triangular ligament, 389 

notch, 34 
Triangularis sterni, 159 
Triceps extensor cubiti, 163 
Tricuspid valve, 182, 184 
Trifacial nerve, 243 
Trigeminus, 243 
Trigonum acustici, 234 

habenulsB, 233 

hypoglossi, 234 

vagi, 234 

27 



[ Trigonum vesicae, 320 
I Triticeo-glossus, 300 
Trochanters, 21 

of femur, 108 
Trochlea of femur, 109 
Trochlear fossa, 24 

nerve, 242 

surface of humerus, 97 
Trochoides, 118 
True pelvis, 88 

ribs, 80 

vertebrsB, 69 
Tubal tonsils, 268 
Tube, Eustachian, 371 
Tuber annulare, 235 
of pons, 229 

cinereum, 229 

valvulfiB, 237 
Tubercle, conoid, 90 

of Darwin, 364 

deltoid, 90 

Lisfranc's, 82 

of Lower, 183 

supraglenoid, 94 
Tubercles of bones, 21 
Tuberosities of bones, 21 

of humerus, 95 

of tibia, 110 
Tuberosity of ischium, 86 

of radius, 100 

of rib, 81 
Tubular membrane, 222 
Tubuli lactiferi, 339 

uriniferi, 313 
Tunica albuginea testis, 327 

Buyschiana, 349 

vaginalis, 327 
oculi, 345 
propria, 327 
reflexa, 327 
testis, 331 
vasculosa, 327 
Turbinated bones, 42 
inferior, 52 

crest, inferior, 46, 251 
superior, 46 
Tutamina oculi, 359 
Twelfth nerve, 248 
l^ynapawic artery, 194, 370 

nerve, 370 

plexus, 370 

spines, 365 
Tympanum, 365, 366 

arteries of, 369 
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Tympanum, muscles of, 369 

nerves of, 370 
Tyson's glands, 326 

Ulna, 97 

development of, 99 

muscular attachments of, 100 
Ulnar artery, 199 

nerve, 251 
Umbilical fissure, 278 

region, 291 
Umbo, 365 
Unciform bone, 104 

process of ethmoid, 41 
Uncinate gyrus, 226 
Ungual processes, 106 
Upper extremity, veins of, 215 
Urachus, 319 
Ureter, 317 

muscles of, 320 
Urethra, female, 323 

male, 321 

structure of, 323 
Urinary organs, 312 
Urogenital space, 332 
Uterine artery, 204, 336 
Uterus, 334 

blood-vessels of, 336 

ligaments of, 335 

masculinus, 322 

nerves of, 337 

structure of, 336 
Utricle, 376 
Uvea, 350 
Uvula of cerebellum, 237 

vesicae, 321 

Vagina, 333 
Vaginal orifice, 332 

process, 32 

of temporal bone, 39 
Vagus nerve, 247 
Valsalva, sinus of, 184 
Valve, aortic, 182 

of Bauhin, 273, 275 

coronary, 183 

Eustachian, 183 

of Hasner, 362 

of Heister. 282 

ileo-cecal, 273, 275 

mitral, 182, ia5 

pulmonary, 182 

semilunar, 184 

spiral, 282 



Valve, tricuspid, 182, 184 

of Vieussens, 233 
Valves, pulmonary semilunar, 184 

semilunar aortic, 185 
ValvulsB conniventes, 273 
Vas aberrans, 329 

deferens, 329 
Vasa efferentia, 328 

nervorum, 222 

vasorum, 187 

vesta, 328 
Vascular system, 181 
Vastus externus, 171 

internus, 172 
Vein, axillary, 215 

azygos, 217 

emulgent, 316 

iliac, common, 219 
internal, 219 

jugular, 215 

portal, 279 

renal, 316 

saphenous, 218 

splenic, 286 

subclavian, 216 

subglobular, 280 

vertebral, 215 
Veins, 213 

of auricle, 364 

of choroid, 349 

dorsi-spinal, 217 

of eye, 358 

of head, 214 

of heart, 220 

hepatic, 280 

interlobular, 280 

of iris, 351 

of kidney, 315 

of larynx, 300 

of lower extremity, 218 

medulli-spinal, 218 

meningo-rachidian, 218 

of neck, 214 

pulmonary, 220 

spinal, 217 

of testicle, 330 

of thorax, 217 

of upper extremity, 215 
Vena cava, inferior, 219 

superior, 216 
Venae basis vertebrarum, 218 

comites, 214 

innominatsB, 216 
. interlobulares, 316 
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VensB proprisB renales, 316 

rectse, 316 

vorticosfiB, 349 
Ventricle of cord, 241 

fifth, 233 

fourth, 234 

of larynx, 299 

left, 185 

right, 183 

third, 233 
Ventricles of brain, 231 

lateral, 231 
Vermiform fossa, 30 

processes, 236 
Vertebra, articular processes of, 71 

body of, 70 

development of, 73 

laminse of, 71 

pedicles of, 70 

promineus, 73 

spinous processes of, 71 

transverse processes of, 71 
Vertebrae, false, 69 

true, 69 
Vertebral artery, 196 

articulations, 119 

column, 69 

line, 310 

muscles, 149 

notches, 70 

vein, 215 
Vertical plate of palate bone, 51 
Verumontanum, 322 
Vesical arteries, 204 
Vesico-uterine ligament, 335 
VesiculfiB seminales, 330 
Vestibular nerve, 380 
Vestibule of labyrinth, 372 

of vagina, 332 



Vidian canal, 34 

nerve, 345 
Viscera, abdominal, 289 
Viscus, definition, 259 
Vitelline membrane, 338 
Vitellus, 338 
Vitreous body, 354 

humor, 346 
Vocal cords, 298 
Vomer, 53 
Vulva, 331 

Whaeton's duct, 265 

openings of, 264 
White substance of Schwann, 222 
Willis, circle of, 194 
Wings of sphenoid, greater, 32 
lesser, 34 

of vomer, 53 
Winslow, foramen of, 293 
Wisdom teeth, 261 
Worm, 236 
Wormian bones, 20 
Wrisberg, cartilages of, 297 

ligament of, 135 
Wrist-joint, 130 

Y-LIQAMENT, 132 

Yellow marrow, 19 

spot of Sommering, 351 

ZiNN, zonula of, 355 
Zona arcuata, 378 

pellucida, 338 

radiata, 338 
Zonula of Zinn, 355 
Zygomatic fossa, 68 

process, 35, 49 
Zygomaticus minor, 144 
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ATLAS AND EPITOME OF THE NERVOUS SYSTEM AND 
ITS DISEASES. 

By Proffssor Dr. Ciir. Jakoh. <,f Kr -.j- / • • '.'•'■ i 

and Enlarged German Edition. Iviiti- ! I.. I.l.v. \! : Ii ; • :■ '* :< 

Professor of Diseases of tliu" Ni-rvi Mi- Sybi'Tii ri.iv*" ;• .■ \.»'.-\.- \\',.- 
•pital Medical College, N. V. With 83 piaii.-s; Cij.. • ■ * - . :.■ ■. 

ATLAS AND EPITOME OF LABOR AND OPERAIIVH OB- 
STETRICS. 

By Dr. O. SHAKFFKR.of IhMdtllHr:^. /•■/•'////:•/ ■ /'. •/ ■ ■ 

German Edition, lidited by J. ( 'Ml !« in 1 .1 ". •} " \i I- i :•' 

sietrics and ('linical Midwifery, C'Dini-l I'lii.' ;■ . .'.:■ ... - -j . \\ '.. 
126 colored illustrations. $2.o'3 net. 

ATLAS AND EPITOME OF OBSTETRICAL l)l.\(jNOSiS AND 

TREATMENT. 

By Dr. O. Sh.akkfkr, of Hoidi'lluMir. /-V-w tu,- s- - •" /- ■ ■. / /•//- 

iarj^ed German Edition. Ivlittid by J. ( 'l.ll- l< »N Iii-.'i MI' I : .•■ 

of Obstetrics and Clinical Midwifery, < "'■•H'-li I hi.-: •. M > ,. ' 

72 colored plates, nuincrous texl-iHii-tiriii'tn-'. ami i ■ ;. . . :■ ■ » ■ : •■■. 

ATLAS AND EPITOME OF OPHTHALMOSCOPY AM) OPH- 
THALMOSCOPIC DIAGNOSIS. 

By Dr. O. Haaii. of /tirich. /•/-,./// ,'//.• /»//■./ AV. ■/»,■/ ;// / / '■' /■./ ',. / 

man Edition. Kilitod by (1. J''-, hi. S< n\\ Ki\i r/. M. I). I':- I- ■. . t 0;.|, 

thalmology, Jeffer-^ori Nledical ( 'olhj,''-, I'liil.nl.ljihi.i. W !:i ij iiiiui.-i 
figures and 82 p:iges of text. Clotli, 5.<'>" »i't. 

ATLAS AND EPITOME OF BACTERIOLO(jY. 

Including a Hand-Ho'»k of Special li.nteri«iloi'.ii- I ),a';in>-i-. r.v I'K'H-. Dk. 
K. B. LKHMANN and Dr. K.O. NKI-M \NN. dI Wiirzlmr.:. Erom ///,• S,:;-uJ 
Revised German Edition. Ivlited by (lK«)R<;r, 11. Wi.avkk. M. I).. A- i-t:inl 
Professor of Pathology ;ind Itacteriology, Rush Medical < OlU-i^e. In 'I wo 
Parts. Part I., consisting of 632 colored figures on 69 iilatt-s. part 11., 
consisting of 511 pages of text, illustrated. Per l\irt: (Jluih. iz-^i'^ ^viv. 
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Nothnag:el's Encyclopedia 

OF 

PRACTICAL MEDICINE. 

AMERICAN EDITION. 
Edited by ALFRED STENGEL, M. D., 

Professor of Clinical Medicine in the University of Pennsylvania; Visitii^ 
Physician to the Pennsylvania Hospital. 

I T is universally acknowledged that the Germans lead the world in Internal Medicine ■ 
* and of all the (Jcrman works (in this subject, Ndthnagel's "Specielle Patholo^e und 
Thera])ic" is conreflcd by scholars to be without r]Ufstion the best System of Medicine 
in existence. So nrccssary is this book in the study of Internal Medicine that it comes 
largely to this iMiuntry in the original ( Icrman. In view of these facts, Messrs. W. B. 
Saunders tS: Company have arranged with the publishers to issue at once an authorized 
American edition of this great en(:y(;lopedia of me<licine. 

Vor the i)res<;nt a set (if ten volumes, representing the most practical part of this 
excellent encyclopedia, and sehtcted with especial thought of the needs of the practical 
physician, will be published. 'J'hese volumes will coutain the real essence of the entii« 
work, and the i)urchaser will therefore obtain at less than half the cost the cream of the orici- 
nal. Later the special and more strictly' scientific volumes will be offered from time to time. 

The work will be translated bj' men possessing thorough knowledge of both Eng^lish and 
(fcrnian, and each volume will be edited by a prominent specialist on the subject to 
which it is devoted. It will thus be brought thoroughly uj) to date, and the American edition 
will be more than a mere translation of the (lerman ; for, in addition to the matter contained 
in the original, it will represent the very latest views of the leading American and 
English specialists in the various departments of Internal Medicine. The whole System 
will be under the editorial supervisiim of Dr. Alfred Stengel, who will select the subjectr 
for the American edition, and will choose the editors of the ditTerent volumes. 

Unlike most en(;yclo])edias. the publicaticm of this work will not be extended over a 
number of years, but five or six volumes will be issued during the coming year, and the 
remainder of the series at the same rate. Moreover, each volume will be revised to the 
date of its ])ub]ication by the eminent editor. This will obviate the objection that has 
heretofore existed to systems published in a number of volumes, since the subscriber will 
receive the completed work while the earlier volumes are still fresh. 

The usual method of pjiblishers. when issuing a work of this kind, has been to compel 
physicians to take the entire Sj'stem. This seems to us in many cases to be undesirable. 
Therefore, in purchasing this encyclopedia, physicians will be given the opportunity of 
subscribing for the entire System at one time; but any single volume or any number erf" 
volumes may be obtained by those who do not desire the complete series. This latter 
method, while not so profitable to the publishers, offers to the purchaser many advan- 
tages which will be appreciated by those who do not care to subscribe for the entire work 
at one time. 

This American edition of Nothnagel's Encyclopedia will, without question, form the 
greatest System of Medicine ever produced, and the publishers are confident that it 
will meet with general favor in the medical profession, 
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NOTHNAGEL^S ENCYCLOPEDIA. 

AMERICAN EDITION. 

VOLUMES JUST ISSUED AND IN PRESS. 

TYPHOID AND TYPHUS FEVERS. By Dr. H. Curschmann, of Leipsic. 

Editor, "William Osier, M.D., F.R.C.P., Professor of the Principles •and Practice 
of Medicine in Johns Hopkins University, Baltimore. Handsome octavo, 646 pages, 
72 valuable text illustrations, and two lithographic plates. Cloth, ^5.00 net; Half 
Morocco, ^.00 net. Just Ready. 

VARIOLA (including VACCINATION). By Dr. H. Immermann, of Basle. 
VARICELLA. By Dr. Th. von JUrgensen, of Tubingen. CHOLERA 
ASIATICA and CHOLERA NOSTRAS. By Dr. C. Liebermeister, of 
Tubingen. ERYSIPELAS and ERYSIPELOID. By Dr. H. Lenhartz, of 
Hamburg. PERTUSSIS and HAY-FEVER. By Dr. G. Sticker, of Giessen. 

Editor, Sir J. "W. Moore. B.A., M.D., F.R.C.P.I., Professor of the Practice of 
Medicine, Royal College of Surgeons, Ireland. Handsome octavo of 682 pages, illus- 
trated. Cloth, ;j5.oo net ; Half Morocco, $6.00 net. Just Ready. 

DIPHTHERIA. By the editor. Measlcs, Scarlet Fever, R5theln. By Dr. Th. von 
JDrgbnsen, of Tiibingen. In Press. 

Editor, William P. Northrup, M.D.. Professor of Pediatrics, University and Belle- 
vue Medical College, New York. Handsome octavo, 800 pages, illustrated. In Press. 

DISEASES OF THE BRONCHI. By Dr. F. A. Hoffmann, of Leipsic. DIS- 
EASES OF THE PLEURA. By Dr. O. Rosenbach, of Berlin. PNEU- 
MONIA. By Dr. E. Aufrbcht, of Magdeburg. ^ 

Editor, John H. Musser, M.D.^ Professor of Clinical Medicine, University of Penn- 
sylvania. Handsome octavo. Boo pages, 7 full-page lithographs in colors. In Press. 

INFLUENZA AND DENGUE. By Dr. O. Leichtenstern, of Cologne. MALA- 
RIAL DISEASES. By Dr. J. Mannaberg, of Vienna. 

Editor, Ronald Ross. F.R.C.S., Eng., D.P.H., F.R.S., Major, Indian Medical 
Service, retired; Walter Myers Lecturer. Liverpool School of Tropical Medicine. 
Handsome octavo, 700 pages, 7 full-page lithographs in colors. 

ANEMIA. LEUKEMIA. PSEUDOLEUKEMIA, HEMOGLOBINEMIA. By 
Dr. p. Ehklich, of Frankfort-on-the-Main, Dr. A. Lazarus, of Charlottenburg, and 
Dr. Felix Pinkus, of Berlin. CHLOROSIS. By Dr. K. von Noorden, of 
Frankfort-on-the-Main. 

Editor, Alfred Stengel. M.D.. Professor of Clinical Medicine, University of Pennsyl- 
vania. Handsome octavo, 750 pages, 5 full-page lithographs in colors. 

TUBERCULOSIS AND ACUTE GENERAL MILIARY TUBERCULOSIS. 

By Dr. G. Cornet, of Berlin. 

Editor to be announced later. Handsome octavo, 700 pages. 

DISEASES OF THE STOMACH. By Dr. F. Riegel, of Giessen. 

Editor, Charles G. Stockton. M.D.. Professor of Medicine, University of Buffalo. 
Handsome octavo, 800 pages, with 29 text-cuts and 6 full-page plates. 

DISEASES OF THE LIVER. By Drs. H. Quincke and G. Hoppe-Seyler, of 
Kiel. DISEASES OF THE PANCREAS. By Dr. L. Oser, of Vienna. DIS- 
EASES OF THE SUPRARENALS. By Dr. E. Neusser, of Vienna. 

Editors, Frederick A. Packard. M.D.. Physician to the Pennsylvania and to the 
Children's Hospitals, Philadelphia ; and Reginald H. FitZ. A.M.. M.D.. Hersey 
Professor of the Theory and Practice of Physic, Harvard University. 

DISEASES OF THE INTESTINES AND PERITONEUM. By Dr. Hermann 
Nothnagel, of Vienna. 

Editor, Humphry D. RoUeston. M.D.. F.R.C.P.. Physician to and Lecturer on 
Pathology at St. George's Hospital, London. Handsome octavo, 800 pages, finely 
illustratea. 
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CLASSIFIED LIST 

OF THB 

MEDICAL PUBLICATIONS 



OF 



W. B. Saunders & Company. 



ANATOM¥. EMBRYOLOGY, HIS- 
TOLOGY. 

B5hm, Davidoff, and Huber— AText- 

Uuok of Histology, 4 ! 

Clarkson— A Text-Book of Histology, . s 
Haynes — A Manual of Anatomy, ... 7 
Heisler— A Text-Book of Kmbryology, . 8 
Leroy — Ksscntials of Histology, . ... 15 
McClellan — Anatomy in Relation to 

Art; Regional Anatomy, 10 

Nancrede — Essentials of Anatomy, ... 15 
Nancrede — Essentials of Anatomy and 

Manual of Practical Dissection, . . . . zo 

BACTERIOLOGY. 

Ball — Essentials of Bacteriology, .... 15 
Frothingham — Laboratory- (iuide, . . . 6 
Gorham — laboratory Bartcriologv, . . 7 
Lehmann and Neumann — Atlas of 

Bacteriology, 17 

Levy and Klemperer's Clinical Bacte- 

. riology, 9 

Mallory and Wright— Pathological 

Technique 9 

McFarland -Pathogenic Bacteria, ... 10 

CHARTS, DIET-LISTS, ETC. 

Griffith— Infant's Weiglit Chart, ... 7 
Hart — Diet in Sickness and in Health, . 7 

Keen — Operatit)n Blank, 9 

Laine — Temperature Chart, 9 

Meigs — Feeding in Early Infancy, ... 10 
Starr — Diets for Infants and Children, . 13 ' 
Thomas— Diet-Lists, 14 1 

CHEMISTRY AND PHYSICS. 

Brockway — Ess. of Medical Physics, . 15 
Jelliffe and Diek man -Chemistry. . . 22' 

Wolf — Examination of Urine 14 

"Wolff— Essentials of Medical Chemistry, 15 



CHILDREN. 

An American Text-Book of Diseases 

of Children, 

Griffith— Care of the Haljy, 

Griffith— Infant's Weight Chart 

Meigs — Feeding in Early Infancy, . . . 
Powell — Essentials of Dis. of Children, 
Starr — Diets for Infants and Children, . 



DIAGNOSIS. 

Cohen and Eshner — Essentials of Diag- 



nosis, 



Corwin — Physical Diagnosis, 
Vierordt — Medical Diagnosis, 



1 
7 

7 
10 

15 

13 



15 

5 

14 



DICTIONARIES. 

The American Illustrated Medical 

Dictionary, 

The American Pocket Medical Dic- 

tionary, 

Morton — Nurses' Dictionary, 



EYE. EAR. NOSE. AND THROAT. 

An American Text-Book of Diseases 

of the Eye, Ear, Nose, and Throat, . . i 
Bruhl and Politzer— Atlas of Ear, . . 22 
De Schweinitz — Diseases of the Eye, . 6 
Friedrich and Curtis— Rhinology, Lar- 
yngology, and Otology, 6 

Gleason — Essentials of the Ear, . . . . 15 
Gleason — Essentials of Nose and Throat, 15 
Gradle — Ear, Nose, and Throat, .... 7 
Grunwald and Grayson— Atlas of Dis- 
eases of the Larynx, 16 

Haab and de Schweinitz— Atlas of Ex- 
ternal Diseases of the Eye, 16 

tackson — Manual of Diseases of the Eye, 8 

ackson — Essentials Diseases of Eye, . 15 

Cyle — Diseases of the Nose and Throat, 9 

GENITO-URINARY. 

An American Text-Book of Genito« 

Urinary and Skin Diseases, a 

Hyde and Montgomery — Syphilis and 

the Venereal Diseases, ^ 

Martin — Essentials of Minor Surgery, 

Bandaging, and Venereal Diseases, . . 15 
Mracek and Bangs — Atlas of Syphilis 

and the Venereal Diseases, 16 

Saundby — Renal and Urinary Diseases, zx 

Senn—(ienito- Urinary Tuberculosis, . . la 

Vecki — Sexual Impotence, 14 

GYNECOLOGY. 

American Text-Book of Gynecology, . a 

Cragin — Essentials of (gynecology, . . . X5 

Garrigues — Diseases of Women, . ... 7 

Long — Syllabus of Gynecology, . . . . €^ 

Penrose — Diseases of Women, ij 

Schaeffer and Norris— Atlas of Gyne- 
cology, jj 

HYGIENE. 

Abbott — Hygiene of Transmissible Dis- 
eases, 3 

Bergey — Principles of Hygiene, .... 4 

Pyle — Personal Hygiene, u 



3 
10 



MATERIA MEDICA. PHARMA- 
COLOGY, and THERAPEUTICS. 

; An American Text-Book of Applied 

Therapeutics, j 

Butler— Text-Book of Materia Medica, 

Therapeutics, and Pharmacology, . . 5 
Morris — Ess.of M. M. and Therapeutics, 15 
Saunders' Pocket Medical Formulary, . 12 
Sayre — Essentials of Pharmacy, . . ■. . 15 
Sollmann — Text-Book of Pharmacology, 12 
, Stevens — Modern Therapeutics, .... 13 
iStoney — Materia Medica for Nurses, . . 13 

\TV\Otn\.OtV— YT<iSCT\vXAOTV-"^rkXVft^, ... 14 
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MEDICAL PUBLICATIONS 
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MEDICAL JURISPRUDENCE AND 
TOXICOLOGY. 

Chapman — Medical Jurisprudence and • 

Toxicology, S 

Crothers — Morphinism, 22 

Golebiewski and Bailey— Atlas of Dis- 
eases Caused by Accidents, 17 

Hofmann and Peterson— Atlas of Legal 

Medicine, 16 

NERVOUS AND MENTAL DIS- 
EASES, ETC. 

Brower— Manual of Insanity, 4 

Chapin — Compendium of Insanity, . . . 5 
Church and Peterson — Nervous and 5 

Mental Diseases 5 

Jakob and Fisher— Atlas of Nervous 

System, 17 

Shaw — Essentials of Nervous Diseases 

and Insanity, 15 

NURSING. 
Davis — Obstetric and Gynecologic Nurs- 
ing* • • 6 

Griffith— The Care of the Baby, .... 7 
Hart — Diet in Sickness and in Health, . . 7 
Meigs — Feeding in Early Infancy, . . 10 

Morten — Nurses' Dictionary, 10 

Stoney — Materia Medica for Nurses, . . 13 
Stoney— Practical Points in Nursing, . . 13 
Stoney — Surgical Technic for Nurses, . 13 
Watson— Handbook for Nurses, .... 14 

OBSTETRICS. 

An American Text-Book of Obstetrics, 3 

Ashton— Essentials of Obstetrics, . ... 15 

Boisliniere— Obstetric Accidents, ... 4 

Dorland — Modern Obstetrics, 6 

Hirst— Text-Book of Obstetrics, .... 8 

Norris— Syllabus of Obstetrics, n 

Schaeffer and Edgar— Atlas of Obstet- 
rical Diagnosis and Treatment, .... 17 

PATHOLOGY. 

An American Text-Book of Pathology, 2 

Durck— Atlas of Pathologic Histology, 16 

Kalteyer — Essentials of Pathology, . . 22 
Mallory and Wright— Pathological 

Technique, 9 

Senn — Pathology, and Surgical Treat- 
ment of Tumors, 12 

Stengel— Text-Book of Pathology, ... 13 

Warren — Surgical Pathology, .... 14 

PHYSIOLOGY. 

American Text-Book of Physiology. . 2 
Raymond — Text-Book of Physiology, . 11 
Stewart — Manual of Physiology, ... 13 

PRACTICE OF MEDICINE. 

An American Year-Book of Medicine 

and Surgery, 3 

Anders — Practice of Medicine, 4 

Eichhorst — Practice of Medicine, . . . 6 

Lockwood — Practice of Medicine, . . . 9 

Morris — Ess. of Practice of Medicine, . 15 

Nothnagel's Encyclopedia '8, 19 

Salinger & Kalteyer — Mod, Medicine, 11 

Stevens— Practice of Medicine, ... 13 



SKIN AND VENEREAL. 

An American Text-Book of Genito- 
urinary and Skin Diseases, a 

Hyde and Montgomery— Syphilis and 
the Venereal Diseases, 8 

Martin— Essentials of Minor Surgery, 
Bandaging, and Venereal Diseases, . . 15 

Mracek and Stelwagon-^Atlas of Dis- 
eases of the Skin, 16 

Stelwagon— Diseases of the Skin. ... 22 

Stelwagon — Ess. of Diseases of Skin, . 15 

SURGERY. 

An American Text-Book of Surgery. . 2 
An American Year-Book of Medicine 

and Surgery, 3 

Beck — Fractures, 4 

Beck — Manual of Surgical Asepsis . . 4 

Da Costa — Manual of Surgery, .... 5 

Helferich — Atlas of Fractures 22 

International Text-Book of Surgery, 8 

Keen — Operation Blank, 9 

Keen — The Surgical Complications and 

Sequels of Typhoid Fever, 8 

Macdonald — Surgical Diagnosis and 

Treatment, 9 

Martin — Essentials of Minor Surgery, 

Bandaging, and Venereal Diseases, , . 15 

Martin — Es.sentials of Surgery, 15 

Moore — Orthopedic Surgery, 10 

Nancrede — Principles of Surgery, ... 10 

Pye — Bandaging and Surgical Dressing, 11 

Scudder — Treatment of Fractures, ... 12 

Senn— Genito-Urinary Tuberculosis, . . 12 

Senn— Practical Surgery, 12 

Senn — Syllabus of Surgery, 12 

Senn — Pathology and Surgical Treat- 
ment of Tumors, . . 12 

Sultan — Atlas of Abdominal Hernia, . . 22 
Warren — Surgical Pathology and Ther- 
apeutics, 14 

Zuckerkandl and Da Costa — Atlas of 

Operative Surgery, x6 

URINE AND URINARY DISEASES. 

Ogden — Clinical Examination of the 

Urine, 11 

Saundby — Renal and Urinary Diseases, 11 
Wolf — Handbook of Urine Examination, 14 
Wolff— Examination of Urine, 15 

MISCELLANEOUS. 
Abbott — Hygiene of Transmissible Dis- 
eases, 3 

Bastin — Laboratory Exercises in Bot- 
any 4 

Golebiewski and Bailey— Atlas of Dis- 
eases Caused by Accidents, . . . . 17 
Gould and Pyle — Anomalies and Curi- 
osities of Medicine, 7 

Grafstrom— Massage, 7 

Keating — Examination for Life Insur- 
ance, 8 

Pyle— A Manual of Personal Hygiene, . 11 
Saunders* Medical Hand-Atlases, . 16, 17 
Saunders' Pocket Medical Formulary, . 12 
Saunders' Question-Compends, . . 14, 15 
Stewart and Lawrence — Essentials of 

Medical Electricity, 15 

Galbraith— The Four Epochs of Wo- 
man's Life, ^ 



BOOKS IN PREPARATION. 



JELLIFPE AND DIEKMAN'S CHEMISTRY. 

A Text-Book of Chemistry. By Smith Ely Jelliffe, M. D., Ph.D., 
Professor of Pharmacology, College of Pharmacy, New York; and 
George C. Diekman, Ph.G., M.D., Professor of Theoretical and Ap- 
l)lied Pharmacy, College of Pharmacy, New York. Octavo, 550 pages, 
illustrated. Ready Shortly, 

STELW AGON'S DISEASES OF THE SKIN. 

Diseases of the Skin. By Henry W. Stelwagon, M. D., Qinical Pro- 
fessor of Dermatology, Jefferson Medical College, Philadelphia. Royal 
octavo, 800 pages, fully illustrated. Ready Shortly » 

KALTEYER'S PATHOLOGY. 

Essentials of Pathology. By F. J. Kalteyer, M. D., Assistant in 
Clinical Medicine, Jefferson Medical College ; Pathologist to the Lying- 
in Charity Hospital, etc. In Saunders^ Question- Compend Series, Ready 
Shortly. 

CROTHER'S MORPHINISM AND NARCOMANIA. 

Morphinism and Narcomania from Opium, Cocain, Ether, Chloral, 
Chloroform, and other Narcotic Drugs, including the Etiology, Treat- 
ment, and Medicolegal Relations. By T. D. Crothers, M. D., Super- 
intendent of Walnut Lodge Hospital, Hartford, Conn. ; Professor of 
Mental and Nervous Diseases, New York School of Clinical Medicine, 
etc. i2mo, 250 pages. Ready Shortly. 

BRUHL AND POLITZER'S ATLAS OF EAR. 

Atlas and Epitome of Diseases of the Ear. By Dr. Gustav Bruhl, 
of Berlin, with the collaboration of Prof. Dr. A. Politzer, of Vienna. 
Edited, with additions, by S. MacCuen Smith, M. D., Clinical Professor 
of Otology, Jefferson Medical College, Phila. 239 colored figures on 39 
plates, 205 text-cuts, and about 275 pages of text. In Saunders^ Hand- 
Atlas Series. Ready Shortly, 

SULTAN'S ATLAS OF ABDOMINAL HERNIA. 

Atlas and Epitome of Abdominal Hernia. By Privatdocent Dr. 
Georg Sultan, of GSttingen. Edited, with additions, by William 
B. Coley, Clinical Lecturer on Surgery, College of Physicians and Sur- 
geons, New York. With 43 colored figures on 36 plates, 100 text-cuts, 
and about 250 pages of text. In Saunders* Hand-Atlas Series, 

HELFERICH'S ATLAS OF FRACTURES. 

Atlas and Epitome of Fractures and Luxations. By Prof. Dr. H. 
Helferich, of Kiel. Edited, with additions, by Joseph C. Blood- 
good, Associate in Surgery, Johns Hopkins University, Baltimore. 
With 215 colored figures on 72 plates, 144 text-cuts, 42 skiagraphs, 
and over joo pages of text. In Saunder^ Hand-Atlas Series, 
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Thb series of books included under lliis litk 
I English of the woHd-tamous 

Lchmann Me^inische Hanijallanten, 
which for scientific accuracy, pictorial beauty, compsctneEs, and 

cheapness surpass auj similar volumes ever published. 

Eni:h volume cantnins fioin 50 to 100 colored plates, besides numer- 
ous illustraiions in the teiii. The colored pinlea have been eiecuied by the 
must skilful German lilhi^taplierB, in some cases more than twenty im- 
iressions being required to obtain the desired result. EJich plate is accom- 
panied by a full and appropriate description, and each book contains a con- 
(teused but adequate oinline of the subject to which it i& devoted. 

One of the must valuolile featured of these atlases is Ihat they uSer a 
ready and aatisbciory substitute for clinical obaeivation. Such okt 
servHtion, nfcourseiisavailabteonlyto 1 be iciii dents in large medical cc 
and even then the requisite variety is seen only after long years of ^ 
hoEpital work. To those uunbte to attend important eliiilcs tbese Ix 
will be absolutely indispensable, as presenting in a complete end c 
venient fonD the most accurate reproductions of clini 
by the most competent of clinical teachers. 

While appreciating the value of such colored platu, the proregsioD fi 
heretofore been practically debarred fiom purchasing similar worlts becau 
of their extremely high price, made necessaiy by a limited sale 1 
enormous enpense of production. Now. however, by reason of their p 
jccled universal translation and reproduction, nllbtding inlemalional ^ 
tribution, the publishers have been enabled to secure for these atlases tb« . i 
best artistic and proresslonal talent, to produce ihem in the most 
elegant style, and yet to offer Ihem at a price betetofore unappioached 
in cheapness. The great snccess of the undertaking is dvmnnsttaled 
liy the fict that the volumes have already apj>eared in thirteen different 
Eanguagea — Geroiiin, English, Preach, Iiaiian, Russian, Spanish, Dutch, 
Japanese, Danish, Swedish, Koumaoian, Bohemian, and Hungarian. 

The same carrful and competent editorial Bupervision has been 
secured in the English eiiilion as in the onginals, The Irau^lalioiB have 
been edited by the leadi[^; American specialists i 
Jecls. The volumes ate of a uniform and convenient siie {5 x 7,'a inches), 
and are subslanliaily bound in cloth, 

(Fof List of Books, Prices, etc. see next page.) 
^^ Pamphlet conlainlns tprcimens of tie Colnted PU.t(!s 

^■^ tent tiee on a^VVc^'^ntv. 
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